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VISIT OF THE MECHANICAL ENGINEERS.

The proposed spring meeting of the American Society of

Mechanical Engineers in this City next May, aside from the facts

which will be noticed further on, furnishes an opportunity for some

comment on the profession.

It is only a little way back into the past when the enormous field

now covered by the term mechanical engineering, was little more

than empiricism. Exact methods, or science, were confined to that

branch now distinguished in this country as civil engineering,

embracing much, it is true, of mechanical construction, but ignoring

to a great extent, manipulative processes, and machine functions.

The corelation of forces was a dream at the beginning of the

century, and the missing link required to connect exact knowledge

with machine action was wanting. The establishment, or, rather,

the acknowledgement of the mechanical relations of heat, completed

the circuit, so to speak, and all at once, or in a very short time,

began the application of exact methods in the investigation of

machine functions. From this naturally followed machine construc-

tion and the various conditions and operations connected therewith.

The empirical part, which must always remain a considerable one,

in mechanical engineering, gave zest to the efforts of investigation.

In static structures, such as form the main object of civil engin-

eering pursuits, the quantities and conditions were ascertainable and

consequently, computable. Constant strains, or those arising from

constant causes, came within the scope of mathematical treatment.

The properties of material, the next most important element, by

means of experiments and tabulated results throughout the world,

furnished data to hand, ready made, and exact, so that a good educa-

tion and acquaintance with recorded precedents went far toward con-

stituting the profession of a civil engineer.
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In mechanical engineering the same circumstances do not exist.

The intimate connection with manipulative processes, that are, of

necessity learned experimentally, was, and is, a great impediment to

exact treatment and computed results. Strains, the qualifying

element in machine design, are not only non-computable but not

ascertainable, because "accidental." The factor of saiety can

not be based upon ultimate strength and proportions be thus derived,

because the degrees, or intensities, of stress are accidental. They
cannot be ignored, however, and their measure has to be assumed

from observation, analogy and inference.

The same impediments are met with in respect to materials, not

only has resistance to strains to be considered, but endurance under

wear, under varying pressure, and on surfaces of unsymmetrical

form. The effects of heat, crystalization and flexure, and the

phenomena of lubrication, have to be considered. The way has been

beset with difficulties on all sides, but patient perseverance and

cooperative research has finally erected out of this chaotic mass a

science, or, at least, has raised the art to a basis that may be fairly

called an '

' engineering '

' one.

Another contributing cause to the great changes in mechanic

art has been in supplanting manual skill with machine implements,

and substituting dexterity with intelligence. Every such change

brings manipulative processes more within the realm of computation

and exact methods. How far this is to go, no one can now foresee.

Its ethical phases constitute the main problem of our time. The
social disturbances of our day are traceable mainly to the altered

relations brought about by machine effect, its influence on produc-

tion, and on the social conditions of people.

In this brief review of some of the causes can be seen the

agencies through which has arisen the profession we call ' 'mechanical

engineering."

At the late meeting of the American association, in New York,

the Daily Tribune contained a notice of the American Society of

Mechanical Engineers, from which the following excerpts are made :

"Only a few years ago the profession ot mechanical engineering

was practically unknown, and certainly unrecognized, in this country.

The able men whose genius even then adorned this branch of engineer-

ing were rather looked upon as the educated members of a useful trade,

a species of cultured mechanics. Today the Society of Mechanical
Engineers, the most vigorous and progressive of the sisterhood of

engineering associations, has over 1,300 members on its rolls, own a
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club house situated a few doors from Fifth Avenue, in the heart of the
city, purchased at a cost of $60,000, and combines the vigor of youth
with the stolidity of maturity. * * _ * * * *

While this vigorous young society of the work bench and the
forge has its home and friends in New York, it is yet co-extensive
with the Nation in sympathy and scope. The spring meetings are
held at various places throughout the country, and thus, at intervals
the members of every geographical section are gladdened by the visit

of their professional friends. Next May it will strike for the far

West. The regular spring meeting will be held in San Francisco,
in the early part of the month."

We applied to Prof. Frederick R. Hutton, the secretary of the

Society, for some of the principal facts in the origin and. rise of

the association, of which he has been the secretary since 1883. In

his answer Professor Hutton says :
" It is a little difficult to send

you any matter which will give a history of our Society without,

unfortunately, involving therein a certain amount of friendly com-

ment upon myself." This, we find, is quite true as to " fact," but

fail to see the '

' misfortune
'

'
; indeed, the life and progress of such

an association is, to a great extent, measured by the capacity and

vigor of the secretary, or executive officer, which he is, in fact.

Professor Hutton' s part in building up the Society has been, per-

haps, the most notable among a good many notable works of his,

and his modesty in the matter is as commendable as the comments

that have disclosed it.

It will be a pardonable pride to point out that the association is

one of the most important of the kind in this country, in so far as

influence over the industrial interests of the Nation, and the visit

here will be, in many respects, the most notable of the kind that our

City has enjoyed.

The thoughtful essay of Mr. Dickie, printed in the present num-
ber of Industry, will serve as an example to show how intimately

the economics of public interests are connected with the
'

' mechanics

of execution." It is an interwoven whole, and from our visiting

friends much may be learned of means and incentives to improve

our present industrial and commercial environment.

It is too soon to discuss the various circumstances attending upon

the event, further than to bespeak earnestly full cooperation and

support on the part of our manufacturers, merchants, engineers, and

all interested in the future welfare and good name of our City and

people. A communication from Professor Hutton, printed elsewhere,

will show the arrangements so far as completed at this time.



COMMERCE OF SAN FRANCISCO.

THE COMMERCE OF SAN FRANCISCO.

WHAT IS REQUIRED TO REVIVE AND STIMULATE THE TRADE OF THE PORT.

BY GEORGE W. DICKIE.

We have been so accustomed to hearing the enterprise of San

Francisco and California lauded, and the facts relating thereto exag-

gerated to such an extent, that the pleasant sound of our self-blown

horn has lulled us into a profound sleep.

The noise of the Traffic Association wakes us up to a realization

of the fact that we have been sleeping for about twenty years, securely

shut up and carefully guarded by a trans-continental staff of dry

nurses, who have been very careful not to kill us outright, but to

keep us in a helpless condition.

They have dosed us to such an extent as our weakened constitu-

tion—that is, our traffic—would bear without a total collapse.

There is no great city in the world, pretending to be commercial,

and situated as this City is, that has not in the past ten years, made

more rapid progress than San Francisco. How is it, that having such

a magnificent situation on the broad waters of the Pacific, with the

Golden Gate for a " front door,
'

' her merchants enter their goods at

New York, haul them across the continent, and in at the "back

door?"

Our merchants are in anguish because every town west of the

Rocky Mountains is entered at the back door, by the common carrier,

on the same or better terms, than the City by the sea. If our mer-

chants will enter their goods by the front door, and sell at the back

door we will have the western side of the United States for a custo-

mer, instead of having every town for a rival, and our Traffic Asso-

ciation can settle with the carrier for rates to all points east of the

port of San Francisco.

It is my purpose to show the commercial men of San Francisco

and California how to take advantage of our position as the natural

entry port for all commercial products required for consumption in

the states and territories west of the Rocky Mountains.

If we but glance at the commercial history of the great cities,

both ancient and modern, we will find that their prosperity depended

upon the completeness with which they took advantage of their posi-
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tion relative to water-borne commerce, making the countries and

people behind them, dependent upon their favorable position relative

to the ocean. It is true that great cities arose as centers of inland

commerce in ancient times, as well as in modern. Ancient Palmyra,

was built in the middle of a desert, because there great lines of travel

met. Such locations are artificial, and merely accidents of com-

merce, being born of the necessities of commerce. Our case

is different. We are not necessary to commerce, as we see to

our loss that it can go in other directions, but commerce is

absolutely necessary to us. The building up and developing

power of commerce is a very conspicuous factor in the history of the

great centers of population. This principle helps us to understand

why the earliest seats of population should be on the Euphrates, the

Nile, the Ganges, and the Blue and Yellow rivers of China, and how
the cradle of ancient maritime commerce should be found in com-

munities scattered along the coasts and round the islands of the

Mediterranean Sea.

Nothing is more marked in the past history of the world than the

struggles of commerce to establish conditions of security and prac-

tical means of communication with distant parts. When driven from

the land by restrictions and imposts, it would seek for freedom and

safety in the sea. If Rome was all powerful on the land, Carthage

ruled on the sea. The strength of Rome was in her legions—that of

Carthage in her ships, and her ships could cover ground that the

legions could not reach. She stretched her commerce beyond the

mystic pillars of Hercules into the Atlantic and founded the port of

Cadiz. Iyater, the Venetian refugees, stretching their hands over the

sea, found in its fish and salt, and in the rich commerce it opened up

to them, more than compensation for the fat lands and inland towns

from which they had been driven, so that in the course of time, from

the security of her position, and the enterprise of her merchants,

Venice became practically mistress of the sea. There the first public

bank was organized ; there bills of exchange were first negotiated
;

and funded debt became transferable ; there finance became a science

and book-keeping an art.

Coming down to modern communities, we find the same condi-

tions necessary to commercial success—an open door to the ocean,

the common highway of nations, and enterprise to use it.

It is London's doorway to the ocean by the Thames that makes

her the commercial head of England. Liverpool has become great

and wealthy by making the most of her door by the Mersey, and
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Manchester is now spending many millions to get out at the same

door, although all the wise railroad people blame her for spending

her money so foolishly. Glasgow has made quite a fine front entrance

out of a little river, making the Clyde famous the world over.

Bonnie Dundee, on the classic Tay, from a small beginning in flax,

from the adjacent Baltic, by a judicious use of its front door, has

become a great emporium of flaxen and jute fabrics ; and in the

New World the same conditions produce the same results. New
York, Boston, Philadelphia, New Orleans, are all great commercial

centers, because they are careful to make a proper use of their posi-

tion, entering their imports by their own front door.

San Francisco suffers, and her commerce languishes, because she

does not take advantage of her position as the natural entry port

for the western side of this Great Republic. From conversation with

many of her merchants, I can see that this fact is readily admitted

on all sides. Now, can the existing state of things be bettered

for not only our commerce, but for our manufacturers, that depend

on the East, or Europe, for raw material and a market ? Time is

never allowed for a manufacturer to get his material by sailing vessel,

so the cost of rail transportation has to be added to his estimate,

and that usually sends the work to some other manufacturing

center that knows better than San Francisco how to take advantage

of the situation.

We of San Francisco must learn to benefit from the history of

other countries, and seek our fortunes where so many have found

theirs. Our advantages, as regards ocean transportation, are equaled

by few cities in the world. Our magnificent harbor is ready made to

our hand, and we only need the instruments to work out our own
salvation. We want, in short, a line of steamships specially designed

for the requirements of commerce between San Francisco and Liver-

pool, and San Francisco and New York, and as the sailing ship ser-

vice between these ports has at all times commanded the service of

the finest sailing ships afloat, so the new requirements of this com-

merce, that will give to our merchants fixed dates for sailing, and

approximately fixed dates for arriving, require a line of freight

steamships, whose passages will be as regular and certain as the new
White Star freight steamships on the Atlantic. Transient tramp

boats picked up here and there, and with no fixed time either to come

or go, and with no capacity for work, will never do much toward

making San Francisco the port of entry for the commerce handled

by her merchants.
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Second-hand tools cannot be picked up for this kind of work.

They can only be procured in one way, and that is to build them.

At various times during the last ten years I have advocated the

building of such a line of steamships, and discussed it in all its bear-

ings with leading merchants, and the only argument ever used against

it has been that it would simply be drawn into the great combine and

either be stopped or run for some other purpose than for the good of

the commerce of this port. This kind of argument simply shows

how weak and timid our merchants have become under the back

door system.

San Francisco, with California behind her, can build such a line

of steamships, and operate them to the building up of our commerce

and the benefit of their owners, and the railroads would soon learn

that to carry from our wharfs and warehouses into the interior was a

more respectable and profitable business than being at the far end of

a trans-continental system.

I have been much encouraged in discussing this subject lately

with merchants and members of the Traffic Association, to notice

that the subject has become one of great interest, and that a desire

is manifested to investigate the details of such an enterprise and how
it could be put in practical shape.

I have prepared plans of the vessels I would propose for the
'

' California County Line of Steamships '

' to Liverpool and New
York via the Straits of Magellan. The proposed vessels will be of

the following dimensions :

Length over all 484 feet

Beam 49 feet 6 inches

Depth to spar deck 41 feet

The engines would be triple expansion, and the boilers would

have a working pressure of 175 pounds per square inch. Evaporators

would be used to supply all waste by fresh water. This is a prime

necessity for such long voyages. The size of engines would be 26

inch high pressure ; 42 inch intermediate pressure, and 72 inch low

pressure ; the stroke of piston being 60 inches. This machinery

will give a speed of 11 knots, so that the daily distance made may
be taken at 250 knots average, or about 48 days, and we will assume

that 50 days would be the average time for all vessels of the County

Line, to or from Liverpool and New York.

The gross register tonnage under the spar deck would be 5,890 tons.

The capacity of the holds, for measured freight would be 589,256

cubic feet, or 14,731 tons. Deduct 20 per cent, for dunnage and
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stowing, and we have a capacity for measured freight of 11,785 tons.

This we may safely place at 10,000 tons, at 26 feet 6 inches draught

of water, as the County of Contra Costa is shown on our outboard

profile. The dead weight carrying capacity, independent of 1,700 tons

of coal in the bunkers, will be 6,200 tons. The mean indicated

horse power will be 2,200, and the consumption of fuel—first-class

steam coal—will be 33 tons per day, or 1,584 tons on each voyage.

This gives four day's spare coal, perhaps not quite enough, but the

bunkers have been provided for 2,000 tons, and it is not likely that

the whole carrying capacity of the vessel would be required for dead

weight freight. Leaving San Francisco, drawing 26 feet 6 inches of

water, the County of Co?itra Costa would arrive in New York or

Liverpool drawing 23 feet 6 inches.

Our inboard profile of the County of Contra Costa, shows the

main divisions of the holds. She would be built as a three-decked

vessel, with an orlop deck, ten water-tight bulkheads ; all of which

would be carried to the spar deck.

Independent of the question of safety, this subdivision is neces-

sary on account of the varied kinds of merchandise that would be

carried. Produce shippers from this end could secure one com-

partment, and thus keep their freight separate from others. Twenty-

six independent holds are thus provided. Loading or discharging

can go on independent^ at eight hatches at the same time ; double

hoisting engines would be provided at each hatch, and double cargo

booms for each hatch. The arrangement of hatches has determined

the rig of the County of Co?itra Costa as a five-masted vessel, carry-

ing square sails on four masts. The canvas spread will enable this

vessel to take advantage of favorable winds to save fuel or cover

distance, and also enable her to take care of herself in case of any

accident to the machinery. An electric light plant will be provided,

and a powerful search light installed on the forecastle deck ; this

will be of great service in going through the Straits.

It will be observed that in the design of this vessel nothing has

been sacrificed for the sake of cheapness. The commerce of San

Francisco requires first-class facilities. Safety and regularity are of

the first importance, and must never be sacrificed. These vessels

will each cost $680,000.00, and in order to have a vessel leave San

Francisco on the 1st of each month for Liverpool, and one on the

15th of each month for New York, ten such vessels will be required

to complete the line. The question is usually asked at this stage :

Where are the ships to come from ? I only know of one place that a
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strip can be expected to come from, and that is a ship-building yard.

In other words, we must build them.

But it takes a long time to build such a vessel. Yes, it will take

a year to build the first one, but the others can follow at three

months' intervals ; and I will show that that is as fast as the business

can be got into working shape. Merchants must have time to

arrange for the changes necessary in the method of doing business.

Merchants in interior towns must come to San Francisco to buy

instead of going to New York, and it takes time to effect such

changes, just as it takes time to build ships.

Who would own such a line of ships and provide the means to

build them ? The importing merchants of San Francisco ; the

farmers and fruit growers of the State, and whoever else had means

and wanted a good investment. How can we bring these people

together ? I would not seek to bring them very close together ; in

other words, I would have independent ownership in each vessel
;

the line to be operated by a managing owner, who shall own the

same interest in each vessel.

Iyet a shipping house of high standing, well known at each end

of the line, and that has the confidence of the shippers throughout

the State, and the merchants of the City, act as managing owner,

and start the building of the County of Contra Costa. The manag-

ing owner will hold ten one-hundredths ; the builders of the vessel

will hold ten one-hundredths ; the captain to command the vessel

will hold five one-hundredths. He would only be allowed to own in

the ship he commands. This leaves seventy-five one-hundredths to

be taken by the merchants of the City and the producers of the

State. The managing owner attends to all business for a percentage

of the earnings of the vessel. Each vessel of the line would have

its own individual account, which would be closed up and the net

profits divided at the end of each round voyage. Bach owner can

handle his own share as it suits him ; can dispose of it as he pleases.

Can insure it or carry the risk as he sees fit.

The second ship would be laid on the blocks three months after

the first, and so on, until the line had reached the proportions

required by the commerce of the State.

The following time schedule would show how the County L,ine

would come into operation. A study of this, I think, will convince

the merchants and producers that such a line can be brought into

operation as fast as the changes in business can be brought about

:
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The next question, and a very important one, is : What will the

operating expenses be, and how will the revenue compare with

expenses ? To estimate this, I will take the first voyage of the

Comity of Contra Costa. By. reference to our time schedule it will

be observed that this vessel leaves San Francisco on the 1st of

January, 1893, and leaves again on her second voyage on the first of

June ; that is, five months for the round voyage. Expense will be :

1,600 tons of coal, at $8.00 $ 12,800 00

1,600 " " " 4.00 .. 6,400 00

CREW OF FIFTY, AIJ, TOIJD.

Captain (5 months) 1,000 00

Chief engineer (5 months) 750 00

First mate (5 months) 500 00

Second and third mates (5 months) 600 09

" " engineers (5 months) 825 00

Four quarter masters (5 months) 900 00

Twelve seamen " 1,800 00

Two cooks and one steward (5 months) 625 00

Bight apprentices " 600 00

Six oilers and water tenders " 1,350 00

Nine firemen " 1,800 00

One storekeeper " . 225 00

Provisions for fifty hands, 151 days at 42 cents 3,171 00

Port charges at Liverpool, including going in dry dock 5,800 00

Port charges in San Francisco 3,000 00

Five months' supply of paints, oils, waste, hardware, etc 1,480 00

Ship chandlery bills 900 00

Machine shop bills 1,600 00

Managing owners' percentage 3,600 00

Advertising and stationary
s

600 00

Incidentals 1,000 00

Total expense $51,326 00

In regard to the revenue, we have seen that the County of Contra

Costa has ample room for 10,000 tons measured goods, and that her

dead weight carrying capacity is 6,200 tons of cargo. I think

that it would be quite safe to assume that the average number

of tons each way would never be less than 6,000. Now, as to the

average rate of freight per ton. Some classes of freight would be

carried for less than $10 per long ton, but a large proportion would

be over that rate, and for a short ton, which would increase the

amount carried by 600 or 700 tons. If we take an average of $10

per long ton (I am sure that is below the most sanguine hopes of our

merchants and producers), that will give a gross revenue for the five

months of $120,000. Deducting operating expenses, there is left a
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net revenue to be divided among the owners of $68,674, or 10 per

cent, dividend for five months—24 per cent, per annum. To owners

that insure, there would still be left from 18 to 19 per cent, per

annum.

I have endeavored to place this proposal in a simple form before

the merchants of San Francisco and the producers of the State. I

have studied the question for years ; discussed it with the most

intelligent shipping men here and elsewhere. It is in opposition to

no railroads, in fact, I would consider it the greatest factor in build-

ing up the railroads, radiating in all directions from this City as the

center of commerce, and natural emporium of the West.

There is nothing to prevent our merchants and producers from

establishing such a line of steamships, and they can all be built

here, and in time to take their places in the line as indicated in our

time schedule, and when they are all completed, as a community we
will be richer, as we will have the ships and the money with which

they were built as well.

If a canal is ever completed through the attenuated waist of this

continent, the first ship to pass through should be one of the '

' County

L,ine," representing the commerce of San Francisco.

Now seems a favorable time to begin such an enterprise. Is it

natural for the merchants of our interior towns to go to New York
or Philadelphia to buy imported goods, and haul them across the

continent on a railway, with San Francisco and her fine harbor so

near ? What advantage in time, for goods shipped from Europe over

the Atlantic by steamer and across the continent by rail, is there

over shipping by steamer direct with a time schedule of 50 days, and

fixed days for sailing ? The gain in time is very slight, if any,

while the cost is very much greater, and freight by the steamship

line has the advantage of being handled only once.

It is needless for me to expand this subject further. Each
merchant can figure out what advantages such a line of steamships

would give him, with a time schedule and freight rates as indicated,

over his present condition.

The conditions of all are not alike. But, if such an enterprise,

honestly managed, would not give an . immense impetus to the

commerce of California, we have been greatly deceived as to the

causes that have retarded our progress.
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METHODS OF PLANING- IRON.

The writer of this article, in 1876, attempted some investigation

of work-shop processes on the plan of Babbage' s Economy of Manu-
factures, but without any knowledge of that book at the time.

The idea, or scheme, was, in its inception, no doubt, the same as

that which engaged Mr. Babbage's attention in 1832, when his book

was written, that is, a desire to arrive at logical conclusions respecting

processes, their nature, adaptation, and, also, why they were done in

a particular manner, with more or less uniformity. This search after

the genesis, so to speak, of manipulative processes in machine work,

was a matter of much difficulty, without precedent or suggestion of

others, except Mr. Babbage's book referred to, and without the

question having been asked : Why are processes conducted in one

manner and not in another ?

Among other things the operation of metal planing presented one

of the most difficult problems. Why pieces, sometimes weighing

many tons, were moved backward and forward in contact with tools

that were stationary, in many cases not weighing with their

attachments one twentieth part as much as the "piece," was not

easy to determine.

To show the line of reasoning then pursued, the following extract

from Work-Shop Manipulation, 1876, is given :

1
' Reciprocating tools are divided into those wherein the cutting

movement is given to the tools, as in shaping and slotting machines,
and machines wherein the cutting movement is given to the material

to be planed, as in a common planing machine. Very strangely we
find in general practice that machine tools for both the heaviest and
the lightest class of work, such as shaping, and butting, operate upon
the first principle, while pieces of a medium size are generally planed
by being moved in contact with stationary tools.

This problem of whether to move the material or to move the
tools in planing, is an old one ; both opinion and practice vary to

some extent, yet practice is fast settling down into constant rules.

Judged upon theoretical grounds, and leaving out the mechanical
conditions of operation, it would be at once conceded that a proper
plan would be to move the lightest body ; that is, if the tools and
their attachments were heavier than the material to be acted upon,
then the material should be moved for the cutting action, and vice

versa. But in practice there are other conditions to be considered

more important than a question of the relative weight of reciprocat-

ing parts ; and it must be remembered that in solving any problem
pertaining to machine action, the conditions of operation are to be
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considered first and have precedence over problems of strain, arrange-

ment, or even the general principles of construction ; that is, the con-

ditions of operating must form a base from which proportions,

arrangements, and so on, must be deduced. A standard planing
machine, such as is employed for most kinds of work, is arranged
with a running platen or carriage, upon which the material is

fastened and traversed beneath the cutting tools. The uniformity of
arrangement and design in machines of this kind in all countries

wherever they are made, must lead to the conclusion that there are

substantial reasons for employing running platens instead of giving
a cutting movement to the tools.

A planing machine with a running platen occupies nearly twice

as much floor space, and requires a frame at least one third longer

than if the platen were fixed and the tools performed the cutting

movement. The weight which has to be traversed, including the

carriage, will, in nearly all cases, exceed what it would be with a

tool movement ; so that there must exist some very strong reasons

in favor of a moving platen, and I will now attempt to explain," or

at least point out some of the more prominent causes which have led

to the common arrangement of planing machines.
Strains caused by cutting action, in planing or other machines,

fall within and are resisted by the framing ; even when the tools are

supported b}^ one frame and the material by another, such frames
have to be connected by means of foundations which become a con-

stituent part of the framing in such cases.

Direct action and reaction are equal ; if a force is exerted in any
direction there must be an equal force acting in the opposite direction

;

a machine must absorb its own strains.

Keeping this in view, and referring to an ordinary planing
machine with which the reader is presumed to be familiar, the focal

point of the cutting strain is at the edge of the tools, and radiates

from this point as from a center to the various parts of the machine
frame, and through the joints fixed and movable between the tools

and the frame ; to follow back from this cutting point through the

mechanism to the frame proper ; first starting with the tool and its

supports and going to the main frame ; then starting from the

material to be planed, and following back in the other direction, until

we reach the point where the strains are absorbed by the main frame,

examining the joints which intervene in the two cases, there will

appear some reasons for running carriages.

Beginning at the tool there is, first, a clamped joint between the

tool and the swing block ; second, a movable pivoted joint between
the block and shoe piece ; third, a clamped joint between the shoe

piece and the front saddle ; fourth, a moving joint where the front

saddle is gibed to the swing or quadrant plate ; fifth, a clamp joint

between the quadrant plate and the main saddle ; sixth, a moving
joint between the main saddle and the cross head ; seventh, a clamp
joint between the cross head and standards ; and eighth, bolted

joints between the standards and the main frame ; making in all
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eight distinct joints between the tool and the frame proper, three

moving, four clamped, and one bolted joint.

Starting again from the cutting point, and going the other way
from the tool to the frame, there is, first, a clamped and stayed joint

between the material and the platen, next, a running joint between
the platen and the frame ; this is all ; one joint that is firm beyond
any chance of movement, and a moving joint that is not held by
adjustable gibs, but by gravity ; a force which acts equally at all

times, and is the most reliable means of maintaining a steady contact

between moving parts.
'

'

The extract is brief and does not include all the points discussed,

but is enough to show that there was, at the time, detected some

cause, not very plain, why metal planing should be done by a

method that controverted what would be arrived at inferentially,

by anyone reasoning on the subject. If, for example, a carpenter

were to fasten his plane in a vice, and then push the timber

over the plane, that would be the same method applied in metal

planing. '

.

Conclusions arrived at since 1876, and in the light of much more

experience and observation are, that the gravity table now so com-

monly employed for planing, had its origin : (1) In a common
opinion that weight was one of the main elements required in such

work
; (2) That alignment, or true movement, could not be attained

except by gravity joints, that is, joints held in contact by weight
;

(3) In a misconception of the rigidity of tools supported on pro-

jecting brackets when compared with the common standards and

cross heads of the platen planing machines
; (4) In a belief that

a double length machine, one wherein the work moved over twice

the length of the cutting stroke, would do better work.

Before proceeding to consider these points in detail, it may be

pointed out that " shaping " machines have been, for thirty years or

more, a numerous class of implements, and are, in nearly all respects,

a controversion of the propositions above given. The tools are sup-

ported on slides, and by the rigidity of cutter bars, or rams, of small

section, that at every inch of their movement changed in respect to

support. The wider, and presumably, the heavier the cutting, the

weaker the tool compensation, and the deflection, if any, was in no

way controllable because '

' in the line of the stroke.
'

' Shaping

machines, although useful implements of wide use, are very

unphilosophical in respect to strains, and, as before remarked, a con-

troversion of the principles of the gravity or platen machines, but

their convenience was such as to lead to a world wide adoption of
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such machines, planing transversely, with a limit of stroke not

exceeding 18 inches for effective service.

There were also other cases where the gravity carriage had, by

the force of circumstances, to be abandoned. In planing marine

work, for example, the moving platen, with its enormous loads and

resistances, became so obviously unsuited, that a good many '

' side

planing machines '

' were made, but on the old idea, in so far as a

horizontal platen or sole plate on which the work was mounted, and

from which were set up frames or housings for supporting and

traversing tools.

Such frames or housings were weak, and the invention was one

of convenience rather than one of principle. The main part of these

side-planing machines was an immense sole plate, the principal

function of which seems" to be to support the weight of the work, and

which is out of all proportion to the tool-supporting elements of the

'

machines. These machines have been adopted in many of the

British engineering works, and in one case are applied to heavy cut-

ting in squaring-off armor plates in the works at Sir John Brown &
Co., Sheffield, England.

With these exceptions, the platen or carriage machine has held

its place for all kinds of work to which it could be applied, and,

mainly, under the assumptions named, which will now be considered.

In respect to weight, as an element in metal-cutting processes, it

has an obvious influence on tool action if the weight is attached to

the cutting tool as well as in the work and its supports, but in so far

as planing this is impossible, and in a platen, or work fastened

thereto, can have no effect to speak of, even to prevent '

' dig-

ging in, " as it is called when tools lead into the iron. This is the

fault of the tools or their supports, and hardly ever because the work

"rises." In the other plane, horizontally, or in the plane of cutting,

the supposed effect of weight is to prevent chatter or rough cutting,

which is also a result of flexure in the tool stems or their support,

including the cross head, where there is no weight.

The fact is that dead weight is a matter of no importance. It is

comparatively, a weak force acting only in one direction, and when
compared with the rigidity imparted by bracing, becomes insig-

nificant in machine tools. The small section of one inch square of

wrought iron represents a tensile strength equal to 28 tons, and a

resistance to crushing of double that amount, so that compensation,

or resistance to strains is to be sought in the rigidity of supports,

and not in dead weight.



METHODS OF PLANING IRON. 19

As to alignment or truth of movement, it is with some temerity

that observed facts are presented here. It will be a matter of

astonishment to those employing platen planing machines, if they

will place two long pieces, side by side, on their machines, and,

after jointing two edges, turn them together to see if they will fit.

The chances are that on any but nearly new machines it will be found

that the surfaces are concave, and that the machines are producing

a considerable curve. The laws governing the deflection of beams

which need not be repeated here, also the greater amount of "moving

wear" in the center of a planing machine accounts for such a

result, and it will be found whenever true planing is attempted on

platen or carriage machines. Long planing machines are usually

arranged for " wedging up," so the main frames can be set to com-

pensate for the irregular wear of the platens in the ways.

The facts in respect to platen planing machines were brought out

some years ago in San Francisco, when it was attempted to contract

for some long planing on tool frames, with a guaranteed limit of

accuracy. Only one firm out of a number would undertake the

work, and then only because a new machine was available. In some

cases, on old machines, the curvature of the platen movement was

.005 inches per foot. Professor John K. Sweet is, doubtless, well

aware of this kind of wear upon guiding ways when subject to

flexure and exposed to continuous pressure by gravity, and for this

reason recommends the '

' overlap
'

' of the moving surfaces for all

guides and slides.

The rigidity or strength of tool supports is also a feature of

platen planing machines that rests upon a mistaken assumption. It

will not be necessary to go over the ordinary mounting, consisting

of vertical brackets, which may be nearly inflexible, a cross-head

thinned down at both ends and subjected to torsional strains, that

is always flexible in a high degree ; tool supports projecting outward

and downward from the axis of the cross-head. The most practical

way of determining this matter is for our readers, as many as are

interested, to try an experiment for determining such deflection.

This is easily done by preparing a thin staff or rod of pine wood, eight

or ten feet long, putting at its end a light angle plate of steel or iron

and screwing this plate under one of the tool bolts, or to one of the

swivel clamp bolts on the tool box,

When the machine is set at work the outer end of this staff, by

its vibrations, will show the deflection of the cross-head, multiplied

by the projection of the staff. The result will be a surprise, and
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especially if the same staff is then applied on an overhang, or side

planing machine where the strength of the main frame is directly

employed to support the tools.

Fig. 2

—

Side Planing Planing Machine.—12 X 30 Inches.

BY PEDRICK & AYER, PHILADELPHIA.

On page 14 there is given a drawing of one of these machines,

and any one who will analyze the strains of cutting, and their com-

pensation in that case, will soon see that the deflection of the proof

rod described will be only the torsion of the strong hollow arm on

which the tools are mounted ; beyond this, nothing, or next to

nothing.
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One of the first of these machines made at San Francisco in 1883,

was a small one of 20 inches by 6 feet ; that is, would plane 20 inches

wide and 6 feet long, the depth not being considered, because there

is no limit that way. This machine, for a first job, was employed

to plane up the parts of a Corliss engine of 100 horse power, and

next for a set of engine lathe heads of 8-foot capacity. The machine

had to be set up on blocks to get the work beneath the tools.

This method of planing iron has been made the subject of obser-

vation for ten years past, not as a mechanical problem, or with any

commercial motive, but to observe in it the course of " evolution " in

machine tool improvement, and how far exact analysis has to do with

the construction and performance of such implements.

The machines themselves are of very simple construction, as may
be seen by the small one shown in Fig. 2, which is called a shaping

machine, and in respect to which attention is called to the following

particulars : first, the length of the machine compared to the length

of the work it will plane ; second, the weight moved in traversing

compared to a platen machine ; third, the compensation against

flexure of the work, tools, and all parts ; fourth, the convenience

and accessibility of the work and all parts of the machine. These

are all observable or computable quantities, even the deflection under

strain, but this, as before suggested, is best proved by a staff or rod

fastened to the tool box.

This is not a scientific article and no analysis of these features

will be made, but pertinent to them the following facts will have
some interest

:

In 1885 Luther Wagoner, a well-known engineer of ability, in

San Francisco, made an analysis of the sections, strains and com-

pensation in one of these machines, and at the same time of a platen

or carriage machine in comparison. Mr. Wagoner is a civil engineer

and had not previously given any attention to the functions of these

machines, but concluded that weight for weight of the whole

machine, the cutting rigidity of the side one, was as two to one.

This was proved by the staff test immediately after and confirmed

his computations.

It may be explained here, that in some of the machines as at

first designed, a great error was made in not providing support for

the work itself, as well as for the tools. There was, somehow, an

impression that when the work was '

' still
'

' it could be easily held,

but it is obvious that the strain upon the tools and upon the work
is equal, both depending for compensation on the same thing -

brackets or supports projecting from the main frame.



22 METHODS OF PLANING IRON.

In some of the first machines made of the larger size, the tool

support was at least three times as much as that for the work, not

counting the gravity of the latter, which, as before observed, is not

worth considering. This fact may have had something to do with a

distrust of the system of which we are now speaking.

It required eighteen months of doubt and dread before an English

tool making firm could muster up courage to construct such a

machine, because they thought it would " spring." It was finally

made, and in one day's use there was collected about the machine

the key-way cutting, which the other machines of double the size

would not do so well, because of " springing," and a month later the

firm offered all their platen machines for sale at a heavy discount.

It is a very singular fact that in four years after the first machines

were made in San Francisco there were in use in France, twice as

many machines as in the United States, and the present product^ in

one works in England is a machine a day.

For this country there are no facts at hand to show how many
machines of the kind have been made and sold. No inquiry has been

made of the makers as to this, or even of the performance of the

machines. It will, however, be made in due course, and at some

future time the whole history of the matter will be made up to show
how long it requires to bring about a considerable change in any

machine tool process that has been established by long precedent.

One thing is sure. The methods of investigation applicable and

existing in most other branches of skilled manufacture, are wanting

in machine tool making. The remark is not made in respect to

planing alone, but in other processes of a more simple kind, and

which may have attention in a future article, or articles, in this

department.



EXTRACTS FROM A NOTE BOOK.
[BY "TECHNO. "J

NO. XII.

DOCKS AT MILLWALL GOTHS AND VANDALS A SCARCITY OF SOIL-

HOTEL COMMANDER THE CURIOUS KAKELUNG—-—A FIRE TO
LAST TWENTY-FOUR HOURS THE RED ANNEX.

" Go down," said my uncle, " to the Millwall docks

and see which of these Swedish steamers is best, and take passage to-

Gothenburg." This was to me delightful news. Not that I was tired

of London, or had seen more than the crust of it, but because I felt

that enough time had been wasted over a hopeless undertaking. The
"horizon widens as it approaches." so does this Babylon, and there

is no way to know anything of it worth recounting, without living

here for years.

I had become expert enough in finding my way. That is easy in

London, no matter where you want to go. Millwall docks are on the

Isle of Dogs, at the east end, and where the Swedish steamers lie.

There are 236 acres of these docks. L/ike all others they are locked
;

that is, the gates are opened at high water only. The tides here

reach 19 feet sometimes, and there is no such thing as lying at a pier

with that variation.

I went down by boat and found two steamers nearly ready to

sail, selected the best looking one, '

' booked '

' and went back to report.

It costs two guineas for about 600 miles by this direct route, and

three guineas via Hull, which is the mail, or main route by water.

Of course, quick mail goes by land across the channel, through Bel-

gium and Germany, but not much quicker.

Next morning we went down to the docks by train to embark, and

I soon found out that one does not learn all about sea travel in cross-

ing the Atlantic. There were a good many queer things here. The
saloon, or cabin, was in charge of a " Mamselle, '

' who had charge of

all, and good charge it was. Everything was Swedish. Language,

food, customs, and I will add, courtesy, which latter is a very plenti-

ful commodity with these "Svensk" people. They have no such term

as "Swedish," or Sweden. It is " Sverige " for the country, and

"Svensk" for the people.

My uncle, who has seen much service in the German ocean, was

in fine humor, and set out with a lecture on the country while we
were waiting for the dock to open.
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" Now, Tech," said he, "you will enjoy for a time the relief of

not watching your purse. It will be a curious sensation. There is

no bargaining to do, and no cheating, so long as you keep under that

blue and yellow flag ; neither will you be drowned. These skippers

are the best in the world, and have to be. I just now said the water

would be like a mill pond. So it will up to November, then the

North Sea will bt a boiling cauldron for four months. I have been nine

days making this journey to Gothenburg, standing into the gale,

going astern and then running under the land to 'lie to.' Nothing is

put on these decks after November. It is the worst sea in the world in

winter, unless it be the Baltic, and no one goes there in the winter.
'

'

"This vessel is built of Swedish Iron. Run her on a rock or

iceberg and she will back out with three stems—one in the middle

and one at each side where the plates have doubled in. Run her

on the sand and she will lie there all winter. The spars and decks

may be hammered out of her, but next spring they will shovel the

sand out and pull her off with her frames, skin and main parts all in

shape. Fact! Have known it so."

We had a fine passage of 60 hours or so, and entered the mouth
of the Gotha River early in the morning. I was " dumfounded " at

the appearance of the shores and went down to rout out my uncle.
1

' See any stone or rock about,
'

' said he, ' • if so do not mind that, but

look out for soil, and as soon as you see a hatful come and tell me."

The mist was clearing away. On our port side laid the Fortress

of Winga. Little islands all about, mainland on the starboard, but

of earth not a spoonful. All granite—cold, gray granite. Down in

the sea I could discern crags beneath us, how deep I do not know.

The water was as clear as light. But the granite !

We entered a river—a fine, wide stream with a strong current,

which I mistook for ebb tide, and in five miles more were alongside

the granite piers of Gothenburg, pronounced '

' Yetaborg. '

'

In the land of the "Goths and Vandals," the

mother of nations, as the French say. Rome was conquered from

here ; so was most everywhere else, including England at sundry

times, and finally by William, Duke of Normandy, another of this

same lot. This seafaring, buccaneering, fighting people that had

nothing to do and little to eat at home, led the world a merry dance

for six centuries or more. They are the colonizing element, and

have some part in many modern nations ; they are the discoverers of

the " majority " inventors of republican government, and of branvin."

I am, however, becoming non-technical.
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The craft about here are mainly steamers, and the commodities

of trade seem to be mainly wood and iron. Thousands of tons of

each of these, and one vessel for Japan, loading with matches !

Yes, loading with matches, after stowing some tons of "Swedish-

bar '

' at the bottom for ballast.

This is the land of matches, utan svafvel eller sulfur (without

phosphorous or sulphur.) Matches made of birch, that do not poison

or choke one; nice, light matches "made to gauge;" boxes also,

uniform throughout. There are 1,500 people in one match factory at

Jonkoping, and a dozen more factories elsewhere. I well knew the

matches before, and had seen them at home by thousands. The
British could not imitate them, found their trade injured, and pursued

their usual pacific and shrewd plan of "buying out the works."

Bryant & May do not make now many matches in Hast London.

They make them in Sweden, at Wennersborg, and elsewhere in

the middle section.

A good deal of this I heard from my uncle, who as usual knew
all about everything we came across.

'

' The British idea of a match, '

'

said he, '
• whatever that means as a name, is a good stout stick as long

as your finger, with a knob of brimstone on the end that suffocates

the users and kills the makers. The Swedes are chemists ; also

mechanics, and found that chlorate of potash was a better fulminate

for that purpose. They make matches for the world and will con-

tinue to do so, just as they do some other things of the kind, if they

do not choke their manufactures by some mistaken commercial

polity. Why, there is an armory here, inland 300 miles, making
Springfield muskets the same as are made in Springfield, and with

the same tools. Just now I happen to know, they have a large order

from the Turkish government. They have a cannon factory, or an

ordnance works, 400 years old, at Finspong. I have seen it ; and at

Sandvik there was a Bessemer plant for steel about as soon as Sir

Henry got his process perfected. Just sharpen that pencil of yours

at both ends. I propose to fill up that book for some pages to come.

These large wooden buildings down along the river there, and

one or two on the other side, are wood-work factories, where is made
joiner work for London, Paris, Berlin—in short, for everywhere ; also

finished houses to be taken down, packed and set up again where
wanted. You are thinking now of what is called at home a planing

mill. Yes, in one sense, but with a difference. Go down there and
you will find an architects room. You will find a staff of complete

draughtsmen. All the machines will be of the best—all the work
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too. There will be drawings there from Paris for house work, draw-

ings from Hamburg, Vienna, Berlin, Stockholm—in fact, everywhere,

and just outside, in that "red annex," on this side, you will find

something with a wonderful meaning, not to be found in the world

beside. You will want two pages for that.
'

'

My uncle was serious. That '

' red annex '

' may require a page or

two, but some other things first. We went to the hotel and had a

suite of rooms assigned to us—two large and one small one. The
ceilings were about 16 feet high, otherwise everything French, or

Franco-German in style. The hotel economy seemed to be on the

cooperative plan. No one seemed to own or manage it, and the

business of the house seemed to be done by the porter, who repre-

sented alike the guests and the hotel. He was interpreter, business

agent, banker, and more—a general factotum. Whether he ever

slept, or if there were " two of him," I could not make out. We
had a fire made, and here goes another page on that matter :

1 was absorbed in the fire making, but my uncle

gave it no attention except to say,
'

' Tech, keep a weather eye on

the ' kakelung, '

'

' pointing to what I thought was a cupboard. It

was about thirty inches wide by two feet the other way, ten to twelve

feet high, covered with fine porcelain plates, polished brass doors at

the bottom, also at the sides.

The girl who brought the wood opened the lower doors, disclosing

a set of inner doors and a flue in the center about twelve inches

square. In this she set the wood up on end until the flue was full,

and then fired the lot, shut the brass doors and sat down to wait.

In a few minutes the fire was roaring, and in fifteen minutes was

burned out. The girl then closed all doors tight, and also a damper

at the top, cutting off all draught. That act over, I looked up to

to my uncle for explanation.

"You are wondering," said he, "where the effect is coming in.

Just wait awhile, and while waiting imagine that bunch of wood

burned in an American stove, or in an English grate. That wood
contained a certain quantity of heat units. In our country they

would all be out of the top of the chimney now. In this case they

are all in the room yet, as you will see presently, and will remain

here, as you will find further on. What you are observing is concrete

common sense, as you will conclude some day.
'

'

'

' The flue in that stove is 60 feet long. The heat from that fuel

when it escaped was not more than 150 degrees, perhaps not that.

You can hold your hand in the flue and there is a little door up there
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by the damper to see how hot the gases are, by a thermometer. All

the heat in that wood is in that stove. It will come out directly, and

there will be a fair part of it left there tomorrow. '

'

On examination I found the porcelain plates warm at certain

parts and warming elsewhere, and in one hour the whole room had a

genial temperature. My uncle showed me how to stow my damp
shoes in the side doors of the kakelung (lime-oven), and I am a con-

vert. L,et it be written down in the great record of human conceits,

that the colder a country is, the less fuel is burned, and that in all these *

patent contrivances for heating and choking people, in which we
excel, there is not one to compare with the common sense Swedish

kakelung. Heat here is a commodity, costs money, and is turned on

like gas and water. The gauge of loss is ventilation. That too, is

a commodity here in Winter, I am told by my uncle ; but our stay

will not reach the cold period—at least, I hope not. Salt water frozen

eleven feet deep may be a curious thing to see, but I can manage by

reading about it.

My uncle says he will give me a start around in the town, and

then go out to an island place to seek some old friend of his, while I

"do the town," as he calls it. It is not a big town, but is the finest

one I have ever seen in many ways. It is principally of granite,

built on piles driven into a substratum of mud ; canals of fresh water

in the principal streets, and no mean houses at all.

I am curious to know respecting that
'

' red annex, '

' with so much
significance. There is something there of importance. My uncle

does not joke about such things, but I have not the least idea of

what he meant.
(lo be Continued.)





PITCHFORD-CORLISS ENGINES.

Whatever concerns Corliss Engines in this country is always a

matter of profound interest among steam engineers, and the same

remark applies over a wide field in other countries where the Corliss

method of valves and regulation has extended.

The part to be ascribed to Mr. Corliss in regulation by cut-off,

must be qualified not only by the nature and analysis of mechanism,

but on the broader grounds of engine history, commercial as well as

technical. It was in 1860, as now remembered, when the writer of

this read over a contract made by Corliss and Nightingale, with a

New England corporation, in which the firm agreed to operate the

works with a third less fuel than had been burned—to receive a

portion of the price of the engine when it started successfully, and

the remainder in credits for coal saved, until the whole amount was
discharged. This of itself was bold steam engineering, even for

that day, when the thermal laws that govern steam were not under-

stood as they are now, and there were no '

' guide posts
'

' for the

engineer.

It is a remarkable retrospect, if we glance back over the history

of Mr. Corliss' valves and their gearing since that time, and see how
little they have varied from his original plans and practice. He,

himself, more than any one else, departed from such plans, and it is

not too much to claim that he was constrained to conservatism by

his imitators.

The claw movements introduced by him ten years or so after the

beginning, have given away to the oscillating disc, and the obviously

correct functions derived therefrom, so that at this day we find

standard Corliss engines varying but little from the original type in

so far as the main essential of valve gearing.

The increment of speed in this present time presses hard upon

the claw-releasing gearing, and has resulted in lengthening the

stroke of Corliss engines to attain piston speed, retaining the releas-

ing gearing of the induction valves by that expedient.

A good many attempts have been made to evade the abrupt

release, with springs or other agents for instantly closing the induction

valves ; one of these designs by Mr. Pitchford, of San Francisco,

is illustrated in the drawing on the opposite page.

In this case the induction valves are operated by short levers, the

fulcra of which are shifted by an independent eccentric on the main
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shaft, and by means of the motion rod seen on the top, so as

to close the valves suddenly at any point of the stroke. The
geometry of this movement, which is easy to arrive at from the

drawing, we will not attempt to deal with further than to say that

the system has been very successfully applied to engines running at

much higher speed than usual. This is, of course, the main object in

view. There is no limit in so far as the valve movement, which can

be driven at any speed. The engines are made by Messrs. W. T.

Garratt & Co., San Francisco.

FRICTION CLUTCHES.

Engineer Hans C. Behr, of this City, came recently into the

editor's room and propounded the following question :

'

' What do the makers of friction clutches mean by giving them a

rating by ' horse power ' without naming a velocity at which this

capacity will apply?"

The question is yet open. It was followed by other questions of

equal difficulty, and ended up with a declaration on his part, that

the whole of the literature on the subject was worthless to anyone

who had such clutches to design.

Mr. Behr's remarks commanded attention because of his well

known habit of careful investigation, and also because he had just

completed the designs for one of the largest friction clutches that has

ever been produced on this Coast, and had, in such designing,

evidently ransacked the whole stock of literature bearing on the

subject.

The fact is, there is much need of some exact, or, at least, more

thorough treatment of this subject of friction clutches, and the varied

elements, constructive and otherwise, they involve. Among these

are : (1) The endurance of slipping surfaces
; (2) the co-efficient of

friction, or the power as it is called
; (3) the effect of heat generated

;

(4) the effect of centrifugal force
; (5) balancing of both weight and

strains
; (6) the resistance of engaging and disengaging apparatus,

and much more.

Against these can be set down a few rules, such as : A toggle

without any driving function is the best means of producing pressure

and relieving the same. All strains should be balanced, that is,

should apply in two directions to the frictional faces. All parts

should balance across the center, in both weight and force. Incre-

ment of heat should produce increment of pressure, and alike on all

surfaces.
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The impediments to friction clutch design are of a constructive

kind. Mr. Behr remarked that the mathematics involved, caused

him no difficulty, and served only the purpose of disclosing require-

ments, so the problem is one for those skilled in construction, and

acquainted with the phenomena of use. This far, however, with

few exceptions, the various forms produced have seemed more a

result of search after novelty than meeting the conditions of use.

An exception to this, and one that, for a time, was thought the end

of the problem, was the Weston clutch, in which the frictional surfaces

were extended or multiplied by area, the pressure remaining constant

and assumed at some low or safe unit. These clutches consisted of

a series of discs enclosed in a barrel case and capable of lateral

adjustment. Each alternate disc was driven by the shaft, which was
made of a square section through the clutch, so the discs could not

turn upon it, but could slide sidewise. The other set of discs were

fastened to the enclosing case, and made with a contour that prevented

their turning, so that when pressure was applied at one end, the whole

number of discs were pressed together, presumably with equal force,

and the driving power as the number of discs or surfaces.

Mr. Weston illustrated his invention by using two books, inter-

locking their leaves at a number of places. In such an experiment

a dozen of leaves interlocked in this manner cannot be drawn out

after even slight pressure is applied, but this comparison is not a cor-

rect one, because the discs in the clutch have to move '

' after
'

' there

is strain upon them, and offer a resistance to sliding in proportion to

the strain. At any rate the clutch has not survived, and is another

case where a good theory involved difficult mechanism.

It is not the purpose in this article to discuss the matter, but to

call out, if possible, some further treatment of it among the readers

of this. To promote such discussion it will be suggested that the

most perfect friction clutch, invented to this time,, is a shifting band,

or belt, on pulleys of proper size, and running at a proper speed.

This, both in theory and practice, has been the most widely applied

and the most successful among friction apparatus for stopping and

starting machinery.
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HINE'S SEPARATORS.

Messrs. Rix & Birrell, of this City, have furnished the steam

plant at Stanford University at Palo Alto with a separator for

entrained oil or water, such as is shown in the engraving above,

called an "eliminator." The performance there seems to be very

satisfactory, and explains an extended use of the apparatus in the

East. Messrs. Rix & Birrell send the following description :

'

' Figure 2 represents the recent improved horizontal eliminator,

and Figure 3, the one used where the course of steam is down-
ward, and is what is known as the vertical type. The drawings
illustrate clearly the functions of this machine and need but little

explanation. The exhaust steam impinges upon scattering plates,

having sharp corrugated faces, passes to the bottom of the elimina-

tor, and then upward to the engine or heater. The mechanical
action will be understood by any engineer. The entrained water, oil

and grease pass to the bottom, and are blown off there. These sepa-

rators are especially adapted for high speed engines.

In the month of June, of last year, Sibley College of the Cornell

University, made a competitive test with a view of determining the

relative efficiency of various "steam separators," and addressed

letters to all the different manufacturers of this country, inviting

them to participate. Six of the chief manufacturers responded, and
sent their separators for tests, which were exhaustive in character

and fully denned the qualities of the different modifications. The
present one, called the Hine Eliminator, gave the highest efficiency

;

the loss of pressure being less than half a pound, and the efficiency

of the separator for the extraction of entrained water was 88.9%



ENGINEERS IN THE NAVY.

The Eyigineer, London, has in its issue of September 11th, a

long and thoughtful article on the subject above, full of good sug-

gestion, a plain statement of facts, but lacking in what we call the

ethics of the matter. Ethics may not have much to do with steam

engineering, but no great change or reform ever came about without

having a base in
'

' human relations.
'

'

Mr. Carlyle, in his inimitable way, more than twenty years ago,

in Hero Worship, explained the matter in a manner that leaves

nothing more to be said. Some of his sentences contain thought

enough for a chapter, or even for a book, and the present is one of

that kind :

" The true epic of our time is not arms and the man, but tools and the

man ; an infinitely wider kind of epic."

This, applied to the subject of naval engineers, means that tools

or
'

' implements '

' must take rank with '

' arms. '

' The man of tools

must rank the doctor, paymaster, navigator and wha't not, up to the

command of a*vessel's movements and the supreme direction of its

commercial or war functions.

This is assumed because the most important fact in the composition

of a modern vessel is her propelling power, also because to under-

stand and control this element is demanded higher scientific and

intellectual acquirements than in any other subordinate department.

Taking the time of acquirement and the character of the profes-

sional knowledge demanded, which is the only means of fair com-

parison, the chief engineer will outrank his fellow officers up to the

commandant. It may be said that engineers of our day do not

possess such qualifications, which is true in a great share of cases,

but they must, and will, in future. Nothing can be more certain than

this. Their standard has been steadily raised for forty years past,

while their rank and pay has been almost stationary.

It is a matter of amazement to go through a war steamer of our

day and segregate that portion that comes under the charge and

direction of the chief engineer and his corps. It seems to embody
the entire active principle of the ship when she is not in action, and

even then it is a great and essential part.

The fact is, things move rapidly in the world of science, and very

slowly in all social relations. Steam may advance in a year, where

its masters may not follow in twenty. This seems the main impedi-

ment now to increased rank and pay for naval engineers.



CONSTRUCTIVE MECHANICS.
No. XXII.

MACHINERY KEYS.

Among the topical questions, a list of which has been sent out

to the members of the American Association of Mechanical Engin-

eers, is one relating to machine keys. This is to be wondered at in

one sense, and to be expected in another sense. To be wondered at

because an element so common in all kinds of constructive machine

work, should not, long ago, have been settled by some definite rules,

generally acknowledged ; on the other hand, not wondered at

because there is, perhaps, no other problem so often presenting itself

without answer, as the dimensions of keys.

At the time of writing this there is, lying within reach, no less

than five engineers' and mechanics' reference books, and a search

through them shows but one mention of the matter, in ' 'Molesworth. '

'

This is a remarkable fact, but not wondered at by the writer, who, in

a long experience, has rarely found anyone who had given the sub-

ject .any attention beyond the immediate requirements of his own
practice, or who was conversant with the wide difference between a
'

' strut key '

' and a
'

' shearing '

' one ; a fixed feather, and a slid-

ing one.

The following data is furnished from personal observation and

practice, and is presented as a probable means of drawing out some

discussion of the subject in Industry that will include the opinions

and experience of others :

Flat Kkys—Such as are shown in

Figure 1, are commonly made with

width equal to one fourth the diameter of

shafts, and their depth determined by a

parallelogram, the diagonal of which is

30°, as shown at a.

These keys, as before explained, drive

as struts from their diagonal corners, and

require to be well fitted on all sides. They
are also depended upon to hold in place Figure 1.

wheels, pulleys, or other work, consequently must be tapered and fit

on the top and bottom. They are apt to spring work and throw it
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out of true, unless very carefully fitted so as to bear whole length.

When employed as wedges to fasten work, they often conceal bad

fitting. The following table gives proportions for flat keys :

Dimensions in Inches.

A 1 IX IK IK 2 2% 3 sy2 4 5 6 7 8

B X 5
1 6 H 7

16 % % % % 1 IK m IX m
C 5

32
3
1 6 % 9

32
5
16 % i

16 % % 1

1

16
1 3
16 % i

Remarks.—For shafts larger than those named in the table, there should

be two or more keys, the width of which can be one sixth of the shaft's

diameter, and the depth by the rule above. Soft cast steel is preferable for

small flat keys, so the points can be tempered to prevent upsetting when they

are driven out.

Feather Keys.—These are shown in Figure 2. Their section

is usually square, or, as the sides alone require planing, it is common
to have their width less than the depth. The grooves in shafts

should be nine sixteenth of the key's depth. The dimensions are

arranged to suit the commercial sizes of steel or iron bars.

Dimensions in Inches.

A 1 W lyz Wa 2 2% 3 ZVo 4

B 5
32

7
3 2

9
3 2

1

1

32
1 3
3 2

15
32

1 7
32

9
16

1

1

16

C 3
1 6 X 5

16 K 7
1 6 H 9

16 % %

Figure 2.

Remarks.—Keys of this kind should not bear on the top and bottom.

When work is keyed on the end of a shaft, a nut is required ; when fastened in

this manner, driving fits, or at least good fits, are indispensable, and any imper-

fect fitting is at once detected. Machine tool makers, as well as makers of fine

machinery of all kinds, employ keys of this kind. In some cases, when work
is inspected, a thin strip of metal is passed over the keys to be sure there is no
bearing at the back.

SiyiDiNG Feathers.—This term is applied to keys for sliding

bearings, such as the spindles of drilling and boring machines, and

other cases where either the shafts or the sleeves move. These

feathers being loose in one or the other of the seats, drive the same
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as feather keys, and are commonly made with the same proportions.

This is, however, not good practice, because surfaces with movement

require more area than fixed ones, and it is necessary to have surface

enough to avoid abrasion. This can, in most cases, be secured by

length as well as breadth, but is rarely enough, or even half enough,

in common practice. Bearing surface can also be attained by increas-

ing the number of feathers. Figure 3 shows a proper arrangement

of two kinds of feathers for sliding bearings.

Fig. 3, SLIDING FEATHERS.

Dimensions in Inches.

A IX V4 m 2 2# 2X 3 3^ 4 ±}4

B H X 5
16

5
16 % % % 9

1 6
9

1 6 %
C K H 1% T6 % % % K %
D 3 SJ4 4 5 6 i 9 11 13 15

E X 9
1 6 % % 1

1

1 6 % % 1 1M 1J*

Remarks.—When the boss abuts against collars or bearings, the covered

feathers shown at a should be used, but if the range is clear," hook heads, as

shown at e, can be emploj^ed, The dimension D is not always attainable ; the

lengths given are maximum, and may be reduced. In cases where there is much
strain there should be two feathers instead of one ; in extreme cases, three.

Two are better than one in all cases, because balancing the strain. The key-

way in the shaft should be a little deeper than the one in the shell.

Draw Keys.—There is no detail in machine construction more

varied than common keys. The form of the head, when made with

a hook for drawing, shows at a glance the amount of skill employed

in designing, and, if ill proportioned, it mars all that is near it.

The diagram, Figure 4, will furnish some of the principal

proportions for key-heads that will not break off. The taper on the

top depends on length and various other conditions. It may vary

from one eighth to one half inch per foot.
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Fig. 4. COMMON KEYS

A ~ 8
B - -

8A
C - A D = 5B

8

Angle a, a, = 30 degrees. Taper, % in. to % in. per foot.

S£T-ScrEws.—There are very few places where set-screws are

suitable for fastening work on shafts ; only in the case of light strain,

and when the screw heads are shielded. The convenience and cheap-

ness ©f the method have carried it far beyond its proper place,

especially in wood-working machinery. The chief advantage of set-

screws is that pulle3^s or wheels can be fastened at any point on a

shaft without cutting key-ways.

A tolerably ' strong fastening by set-screws can be made in the

manner shown in Figure 5, by means of thin flat keys or bearing

pieces beneath the screws, resting on a " flat " made on a shaft. This

holds against average strain, is not expensive, and the seat can be

made after a shaft is in place, and the position of the key determined

by experiment.

Dimensions in Inches.

A IX IK IK 2 2K %%. 2% 3

B % % y2 % % % % %
C % % H 3

16
3

16
3
16 y± H

D X %. % % % % Ya %

Fig. 5. Sex-Screw Fastening.

Remarks.—The keys should be steel, fitted on the edges only, with some
space on top, so as to come out easily. This method of fastening causes heavy
radial strain on the bosses of wheels ; these should be twice the diameter of

the shaft.

ConicaIv Bushes.—It is common in England to fasten pulleys in

cotton mills with conical bushes, or wedges they may be called,

because the shells are split into a number of parts that act like

wedges or taper keys. The plan is a very good one, not expensive

and does not injure a shaft. There are also other devices for fasten-

ing such work, but of exceptional use.



INDICATOR RESEARCH IN PUMPING.

Some time ago there went the rounds a story of Prof. Riedler, of

Berlin, respecting his Indikateur Versuche an Pumpen, and it was

no doubt true. The main points were, that Prof. Riedler, in that

devotion to science for which his countrymen are famous, spent about

eight years in trying to find out " what takes place inside a water

pump." He lavished time, money and health on this object, and

when all these were exhausted, he produced his work above named,

an '

' indicator search of pumps or pumping. '

'

This book, which every mechanical engineer in this country

should have, is not, so far as we know, translated at this time, but it

will be, no doubt, and when it is there will be a fair exposition of

sham pumps, that will bring about in other countries as has been done

in France and Germany, a " reform of the manufacture."

Not one in a thousand expected, or even conjectured the curious

phenomena which Prof. Riedler disclosed in the '

' Versuche.
'

' The
diagrams, of which there are about 75 engraved, look like profiles

of the Sierra Nevada Mountains, and follow no expected rule

whatever.

About all we know of, in a parallel way, were observations made
on the extraordinary plant designed by Messrs. Moore and Dickie,

of this City, and constructed by the Risdon Iron Works for the

Savage Mining Company at Virginia City, Nevada, ten years ago.

This plant, which included steam engines for initial power, was

to send down under pressure to a depth of more than 3,000 feet^ a

column, or " pump rod," of water to operate draining pumps, which

in turn forced water back to the tunnel level. The whole plant is

no doubt the boldest of the kind ever attempted, considering the risk,

the failure of many precedents and the very high pressures that had

to be dealt with.

Counting the initial head at which the water was received at 1,000

feet, and the distance to the bottom of the mine at 2,400 feet, the

pressure there was 1,475 pounds to an inch, and when the machinery

started there began an extraordinary train of phenomena, such as

Prof. Riedler found, but intensified beyond anything shown in his

work.
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Pipes of cast iron three inches thick were blown away like wet

paper ; not split alone, but '

' blown out.
'

' Pressure gauges indicated

tension that had nothing to do with the static head, or with any

known condition of moving water against it.

The temperature at the bottom of the mine was 120 degrees, the

water nearly scalding, and under these conditions were all experi-

ments and repairs made. For 100 days Mr. Dickie himself was in

the mine, up to such point that his powerful physique would permit,

and the collected data of one kind or another gathered, would be of

much value if given to the world.

Mr. Kckart, of this City, is also in possession of much informa-

tion bearing upon this subject of pumping against high heads, and

has made numerous observations by means of pressure indicators

that, as in the Riedler experiments, show actions of the water wholly

unsuspected, and, to some extent, not explainable.

Prof. Riedler, when his work was done, or had been prosecuted

to the end of his resources, received an honorable appointment for

life in the School of Technology at Berlin, and some recognition of

these experiments by California engineers would be a fitting thing.

The purpose of this article is to suggest to anyone who may repub-

lish Prof. Riedler' s work in this country, that they should include,

if possible, the data furnished by deep pumping on the Comstock

by water columns, or by water transmission, and is not to convey any

information in respect to such pumping, because the phenomena,

is, none of it, capable of intelligent treatment, or even remark, except

as connected with the
'

' quantities
'

' and circumstances.

Mr. Joseph Moore, formerly Superintendent of the Risdon Iron

Works, under whose instructions the high pressure plant was

designed, read a paper on the subject in 1886, before an engineering

society in Glasgow, Scotland, and so valuable and interesting were

the facts considered, that a " special gold medal '

' was awarded to

him for his contribution.

Pumps made on the system of Prof. Riedler can be worked at a

piston speed of 300 feet per minute without shock or jar. These

improvements relate mainly to " steering " the valves, that is opening

and closing them by mechanical means, and not by the stopping or

reversing of the water currents, and in designing all ducts with their

section corresponding to the velocity of the water ; also, for change

from one velocity to another in conformance to the well known laws

of hydraulics.
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DUNDON'S COMPOUND BOILERS.

A stationary boiler of unusual construction was, in June last,

placed in the buildings of Messrs. Huntington, Hopkins & Co., of

this City. The Editor of Industry, who had his attention called to

this boiler, applied to Mr. P. F. Dundon, the maker here, for particu-

lars of its construction and performance.

In answer to this inquiry, made some months ago, Mr. Dundon
has just sent the longitudinal and end views of the boiler, shown on

the opposite page, and also a subjoined communication relating

thereto.

Mr. Dundon' s claims for his system of stationary boilers are con-

siderable, but are no more than can be expected in the application of

a high class, internally fired boiler with ample water and steam

rising surface.

The steam dry pipe on top, which Mr. Dundon does not mention,

is a feature that contributes to high efficiency, and is, moreover, very

simple and effective. Another matter he does not mention is that in

the smaller types of his compound boilers they are fire-jacketed, so

to speak, so that no masonry is required in erecting them. This

communication is, however, confined to the boilers such as are shown

in the drawings. Mr. Dundon' s letter is as follows :

San Francisco, Cal., November 18th, 1891.

To the Editor of Industry :

Sir : I received a letter from you some time since asking for

sizes and general data relating to the patent compound boiler which
I furnished last June for Huntington, Hopkins & Co's building in

this City. I desire to inform you now that I did not wish to write

you anything concerning it until I could, at the same time, give a

correct and unquestionable statement of results obtained after a fair

practical working trial under everyday conditions, and also to satisfy

myself as to whether or not this particular boiler would produce
results equal to others of the same design, some of which are located

too distant to be under my own observation, and, consequently, I

had to rely on the statements of others respecting performance. I

will first give you, as you ask, the general dimensions, and after-

ward some careful particulars of results and comparisons.
Referring to the drawings, which I send, the dimensions are as

follows :

The lower shell, which contains the furnace, is 72 inches

diameter, and the upper shell, which contains the return flues, is also

72 inches diameter. The combustion chamber is 24 feet long by 52
inches wide at the bottom, and 6 feet 4 inches wide at top, and 10
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feet high. The furnace is 52 inches diameter and 6 feet 6 inches

long, made in three sections, flanged out at the ends ofthe sections with
flanges riveted on to each other, having a caulking ring of 2^ X j4
inches, Norway iron between. The back end of furnace flanged

outward to connect with the tube sheet, thus having no double thick-

ness or rivets on any part of the crown sheet, the upper shell con-

tains 138 tubes 3 inches diameter by 6 feet 6 inches long.

The boiler is made of ^-inch steel, 60,000 pounds tensile

strength throughout, except the back, sides and crown of combustion
chamber, which is rV in. , and the construction throughout is in accord-

ance with the marine laws, and to comply with United States steam-
boat inspection. If placed in a steamboat the boiler would be
entitled to a certificate for 135 pounds of steam.

As to the results of its workings, I will now speak. I had the

boiler all connected in place toward the latter part of July, and
it has been in use continuously ever since, except during a few
intervals while covering was being put on, and changes in pipe con-

nections made. I have now before me coal accounts paid by the

firm over a long period of time when the former Root water-tube

boilers were in use. These accounts show a monthly average of

$265 for fuel. Taking the month of September for comparison ; the
first month in which my new boiler had an uninterrupted run after

being completely finished, the cost of coal for that month is only

$190, or a saving of more than 30 per cent.

The engineer, who is a capable and intelligent one, informs me
that coal consumption with the former boilers was from 2,800 to

3,360 pounds of coal a day with the water-tube boilers, and that he
does not, with the new boiler, in any case use more than one ton of

2,240 pounds per day, which amount he expects to reduce in future.

They are using the same quality of coal now as before, and com-
peting at the same rate, and the boiler is supplying steam for all the

purposes as heretofore, in fact, all things are unchanged in regard to

the consumption of steam. So there is a clear saving of $75 worth
of coal per month. This is equal to 30 per cent., not produced by
theory or mystifying experiments, but actual reality. The result

obtained in this instance corroborates those obtained from similar

boilers in other places.

I have received letters from the engineer of the steam tug Astoria

at Astoria, Oregon, in which he claims that boilers, like these in the

drawing, recently supplied to that vessel, are consuming less than
one half as much fuel as boilers previously in use had done. I may
also, in recommendation of my system for stationary purposes, refer

to the Lagrange Laundry Company in this City, where a saving of

40 per cent, in fuel resulted from replacing common tubular boilers

with the compound marine type shown in the drawings.
In an experiment made at the latter named place the boilers

evaporated 9.7 pounds of water to one pound of Franklin coal. The
feed water was 120 degrees, and the steam consumption was too

slow in that case to give the best results.
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I can refer to many other examples where the high evaporative

power of these internally fired boilers has been proved, and although
their first cost is necessarily more than for externally fired boilers,

the difference is soon made up in the saving of fuel.

For marine purposes I can construct, set up and connect a boiler

of the present type much cheaper than is demanded for most other

kinds, and will require much less space than is required for the

common types.

I also claim that these boilers are more accessible in all parts for

renewal or repairs, and that the .distribution of heat and also of

water is as complete as possible.

Knowing the interest of Industry in all matters relating to

improvements in steam engineering, I send you these statements
respecting the boilers you inquire about, which statements can be
verified in every wa}' by those having the boilers in use.

Very respectfully, P. F. Dundon.

THE MECHANICAL ENGINEERS.

Mr. W. R. Eckart, Chairman of the Citizens Board in San Fran-

cisco, organized in reference to the proposed meeting of the American

Society of Mechanical Engineers, in this city, next spring, has

received the following communication from the Secretary of the

Society at New York.

W. R. Eckart, San Francisco, Cal.

Dkar Sir : I duly received your telegram of satisfaction at the
vote of the Society, and its reading at the meeting was received with
applause. The pressure of business after the Convention prevented an
earlier reply, and I have in fact, waited until I could communicate
positively with you on two or three matters. The result of the can-

vass of opinion had from the membership showed that we could
count on a party of at least 177, able to say positively at that date

they would join the party, and from 270 more, replies came that they
favored the plan of such meeting and would be able at a later date

to say whether they could attend or not. I think we could assume
that half this number will be likely to decide in the affirmative. If

this expectation is realized, our party would be in the neighborhood
of 300, 100 of whom (and perhaps more) would be ladies. The
Council has therefore directed the registry of the following resolution,

which I forward to you:
'

' Resolved : That in view of the very favorable expression of

opinion by the membership on this matter, the Council accepts with
pleasure the invitation to hold the spring meeting of 1892 in the

City of San Francisco."

The tone therefore instead of being that of a probability, is one
of certainty, and the first steps in arranging the details cannot be
taken too soon. It has been decided at our end of the line, that we
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will put ourselves in the care of Raymond & Whitcomb. We find

that by this means very much greater facility and flexibility as to

route can be secured than if we attempt to come under our own
auspices, to say nothing of the fact that I will be relieved of an
enormous amount of detail in the matter of trying to administer the

transportation problems. We propose to arrange for several itineraries,

the party to divide itself, probably by train-loads, so as to take
advantage of the trip which would be most agreeable to the tourists.

We will get in a few days, the printed proposition of the tourists'

agency, concerning which I will advise with you. % * * *

In the matter of our professional meetings in your city, it would
be desirable to provide, in arranging the programme for the week
that we should be likely to be in San Francisco, for five sessions.

My experience is that such sessions are best in the morning, and that

the afternoons are the periods best allotted for visits to professional

points of interest, shops, iron works, etc. The evenings can either be
devoted to sessions for papers, or to social enjoyments, as the desire

of the local membership may indicate.

I take it that we would be likely to arrive on Sunday night. If

the first session were set down for Monday night, and the succeeding
ones for Tuesday morning, Wednesday morning and evening and
Thursday morning, we should be able to get through our business

and yet have considerable time that can be allotted for the hospitalities

which the enthusiastic welcome of the Pacific Coast seems to delight

to promise. I can talk this matter over more intelligently with you
when I have the itinerary before me of our agents in the matter of

the return journeys. Our return idea had been to come back either

directly without stopping, for those who were in haste to get back to

regular work, or second, to make the Yosemite stop and return

without stopping, or third, to go to Portland and so back without
stopping, or fourth, to go to Portland and the Yellowstone, and so

home; these return trips to be made in parties according to the time

wThich the various groups could afford to give to their outing. I will

advise you of these details later, though I do not know that they are

especially necessary to the laying out of the San Francisco plans.

The scheme of a Pacific meeting has been eminently popular, and
has been of great benefit to the Society, and I regard it as a most
happy inspiration. I trust that at your end of the line it may prove
all that you expect.

'

'

Very truly,

[Signed.] F. R. HuTTON Secy.
12 West Thirty-first St. N. Y. )

December 3d, 1891.
j



BOILER MAKING.

At the late meeting of the Institution of Mechanical Engineers in

England, a paper was read on the subject of " Lancashire Boilers,"

and following was a discussion of a good deal of interest. The fol-

lowing is an extract from the remarks of Mr. R. H. Tweddell, the

well-known inventor of various hydraulic machines employed in

plate working :

'

' He said, that though not a boiler maker, he had been engaged
amongst boiler makers for the last thirty years, and he thought that

in the course of that experience he had learned some of the points

connected with that branch of engineering. The author had said

that the proper angle for planing the plate edges where they are to be
butted together and form a close joint, could only be arrived at by
experiment. The smaller the diameter of the circle to which the

plate is bent, and the greater the thickness of the plate, the sharper

will be the angle required ; while for larger diameter and thinner

plates the edges will require to be planed more nearly square. Mr.
Tweddell thought that the author was hardly correct in these state-

ments, and that the correct angle could be arrived at by a simple
geometrical problem, whether the circle was large or small, and the

plate thick or thin. With regard to caulking, his opinion was that

it was an excellent means of undoing work that had already been
done, so as to give a job to the boiler mender later on. Mr. Webb, of

Crewe, in a previous discussion had said that he fullered with a half-

round ended tool, and that, the speaker considered, was the proper
mode of procedure, as it did not press the plates apart. He agreed
with what had fallen from Mr. Halpin in this respect.

With regard to the pneumatic caulker, the idea was not new, for

15 or 16 years before he had assisted in caulking a boiler by means
of a rock drill. That was found a very effective tool for the purpose,

but it made a good deal of noise ; so much so that it interfered with
the ringing of the cathedral bell close by, and the eclesiastical

authorities stopped the proceedings. He was of opinion, however,
that if boilers were properly made no caulking would be necessary.

Mr. Tweddell admired the candor with which one boiler maker had
referred to the use of the drift. ' Boiler makers generally express
holy horror at the mention of such an iniquitous instrument, but what
did the author sa}T

? ' In most boiler works use is made of the drift
;

but where is there a works without it ?

'

With the material of which the best boilers are now made,
there seems no reason"why the judicious use of the drift should be at

all feared.

These remarks referred to drawing of plates together by the
drift, and the author went on to say : 'If a 2-inch strip will

stand a- 24 -inch hole drifting to 1% inches diameter without
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apparent distress, as so often shown, surely the drift may be
trusted for drawing the work together. Not long ago, on the

closing of a works, from which the best class of boilers had been
turned out, the tools sold were found to include no less than ten

hundred weight of steel drifts, which had been used in the boiler

shops.' Referring to these passages Mr. Tweddell said that those

who well knew the practice in boiler shops were aware that drifts

must be used. He had, too, a partiality for the good old punching
machine. He knew in that too he was opposed to the modern cult,

and boiler makers no more dare to acknowledge to the use of the
punching machine than to that of the drift. But why, he would ask,

was it that there were so many punching machines seen about boiler

shops ? They were not ancient enough to be curiosities, and he could
only suppose they were retained—like the drunken man at a temper-
ance lecture—as awful examples. The late Dr. Siemens had said

punching a plate strengthened it in the neighborhood of the holes,

and the process had the advantage of testing the plate in a cheap
manner. But even those who drilled the majority of the holes,

punched one or two here and there, and if the plate was injured

over a large part by a great many holes, would it not be injured

over a smaller area by a few holes ? A chain was only as strong

as its weakest link ; and there was this disadvantage, that the weak-
ness would be unsuspected in the case where the majority of the

holes were drilled. If they frankly accepted punching the difficulty

would be faced and the plates would be annealed when required,

but the one or two holes here and there were not annealed."

REPORT OF THE SECRETARY OF WAR FOR 1891.

The most notable portion of Secretary Proctor's Report, now
published, relates to the moral rather than the physical features of

his administration. A considerable activity in the provisions and

material of war, as well as defences, is known and expected, but

behind this, and of equal importance, has been some improvement

of the morals of the force, described in the following words :

'

' For the improvement of the enlisted force new methods of recruit-

ing have been adopted. It is carried on more in small towns and
rural communities, and the recruits are held on probation and their

antecedents carefully inquired into. The ration has been increased

by the addition of one pound of vegetables daily. Soldiers are now
entitled to a discharge at the end of three years of faithful service,

and are permitted to purchase their discharge at any time after one
year. Summary courts have been established for the speedy trial of

petty offences. If the men desire, competent officers are assigned

to defend them before court-martial. Punishments in time of peace,
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under the articles of war, have been defined and limited. Sunday
inspections and tat-too roll-call have been abolished ; schools and
gymnasia established. These, together with the specific measures
undertaken for that purpose, have reduced the percentage of deser-

tions to a lower point than ever before in the history of the army,
and in the last year have reduced the number of inmates of our mili-

tary prisons over twenty per cent.

Desertions from the army from 1867 to 1891 (twenty four and a

half years) were 88,475. In 1889, desertions were 11.6 per cent., or

one in nine. During the past year the desertions have sunk to half

this many, and, as the Secretary hopes, will further sink to two

per cent.

His annihilation of the Post Trader, of which there were eighty

five at the beginning of his administration, is a most commendable

act. The system was a pernicious one ; a mere device for favoritism
;

a kind of protection, distasteful and unjust. These post traders paid

no taxes, and had just such privileges as were conferred under the

old
'

' statutes of monopoly " that were so vigorously repudiated by

our forefathers some centuries ago.

Perhaps no other portion of Secretary Proctor's Report will have

more interest to western people than the section relating to the

enlistment of Indians. In March last an order was issued for enlist-

ing one company of Indians for each of the twent3^-six regiments of

troops serving west of the Mississippi. Seven of these companies

have been enlisted to a complement, and seven more are being filled

up. The Secretary says :

"I have had an opportunity to personally inspect some of these

Indian cavalry troops, and have recieved full reports showing the

condition of others. In good conduct, drill and military bearing,

attention to duty, observance of courtesies, and care of horses, arms
and equipment, clothing, barracks, mess rooms and kitchens, they
are at least equal to soldiers of other races of no greater experience.

For example, Troop 1^, of the First Cavalry, recruited from the

Crow tribe, though none of its members had had more than five

months' service, furnished as early as September 14 last its full quota
of non-commissioned officers, trumpeters, and privates for guard,

fatigue, and other post duties ; and on a recent two weeks' practice

march of the command to which it belongs demonstrated its capacity

for the performance of the various duties of the expedition. The
colonel of the First Cavalry recognizes that the men of this troop

possess in a high degree the characteristics and traits essential in

light cavalry, and considers them a valuable acquisition to his regi-

ment. Satisfactory reports have also been received of the progress of

the Indian infantry companies.
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This, by itself, is not a great circumstance, but it may mean in

the end a solution of the Indian question in so far as removing them

from the paternal position that has so long destroyed the independ-

ence and confidence of the Indians. Many of their natural traits fit

them for military service, especially as cavalry, and, if their own
people can become qualified as officers, there will be hope of obedi-

ence to discipline, at any rate the experiment is one well worthy

of a trial.

In the appendix of the Report is found a list of expenditures for

the fiscal year ending June 30th, 1891, from which it appears that

the sum of $587,361 is available for pneumatic dynamite guns. This

money had as well be transferred to some other fund in so far as hope

or promise of useful result in the way of dynamite guns.

Payments for the year amounted to $51,467,133, of which one

half was for public works, such as the improvement of rivers and

harbors. The Report is brief, concise, and with that of the Secre-

tary of the Navy will be, no doubt, the two to command most con-

fidence among those of the various departments of government.

NEW PISTON ROD PACKING-.

Mr. John B. Houston, of this City, sends the above drawing of a

new piston packing that seems to have commendable features, and

which has been a subject of recent patents, granted to him in this

country and abroad.

No better description of the packing or its new features can be

given than the following extract from his patent specification :

' ( This invention consists in employing two sets of double packing-

rings, embracing the piston rod at both the outer and inner ends of

the stuffing box ; behind or surrounding these rings, thin bands or

collars, capable of flexure, and outside of these bands, sections of a

beveled or wedge ring, operated by screws and still beyond and
embracing these wedge sections, a complete ring with corresponding
beveled faces, on which fall the strain of compression, independent
of the main shell or stuffing box containing the packing.

The invention also includes two flat rings for compressing and
adjusting the sections of a wedge ring, before named, these flat rings

being operated by screws which press uniformly and dependently
upon them, producing like compression of the packing at each end of

the stuffing box. Such screws being multiple and connected together
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by means of tooth gearing, the adjustment will be uniform and
equal, not only in respect to the compression of the packing at both
ends, but also in respect to all sides of the piston rod.

The invention also consists in the employment of a collar, or

distance piece between the two sets of packing rings, at the outer
and inner ends of the stuffing box, in which collar or distance piece,

the flat rings before named are imbedded, and the ends of which
have a ground fit against the packing, so as to permit, when required,

lateral adjustment of the packing as a whole, without any leak of

steam or other fluid."

The drawing shows a true section, and is sufficiently clear to be

understood without further description than is quoted above.

The employment of packing rings at two points, interdependent in

respect to pressure and adjustment, seems to be a novel method,

especially as this end is attained without interference with the "float-

ing,
'

' or latteral movement, to accommodate the deviation of a rod.

The arrangement also gives to the outer packing ring the advantage

of moisture collected in the intermediate chamber between the two

sets of rings.

There is evidently a good deal to be learned yet respecting the

retention of steam by moving joints, internally, as in the case of

pistons and valves, where leaks are not visible. Practice has settled

down to a few simple methods instead of more elaborate ones that

had preceded ; but in exposed or outside packing, there is room for

much wider application, especially around rods and stems, that are:

now commonly fitted with fibrous packings.
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CHRISTIE'S FRICTION CLUTCHES.

In the editorial section of this issue some comment is made on

the discussion at the late meeting of the American Society of

Mechanical Engineers in New York, on friction clutches, in which

discussion it seemed that no one was aware of that type which has

no running bearings when out of use. As a coincidence, Mr. H. P.

Christie, of this City, who has given much study to such clutches,

and is the inventor of several successful types, has sent in the draw-

ing on the page opposite, which shows one of the latest modifications

made under his patents, by the Fulton Iron Works of this City,

where he is connected.

A modification formerly used to a wide extent on this Coast, and

having nearly similar functions, was illustrated and described in

Industry No. 5, of December, 1888, but the present form has

structural and operative advantages which have led to its adoption

in all cases where such clutches are required.

In explanation of these friction clutches, no better description of

their principle, or mode of operating, can be given than that found

in Mr. Christie's patent specification, which is quoted accordingly :

'

' My invention relates to that class of mill gearing wherein
wheels or pulleys are engaged and disengaged by means of frictional

contact, and to a method of supporting and maintaining in align-

ment such pulleys and wheels when they are not in motion, or use,

without any running joints or bearings, when the frictional surfaces

are disengaged ; also, to increasing the area of such surfaces, and
balancing the strains thereon.

The invention consists in providing at both sides of pulleys or

wheels annular supports or bearings, the diameter of which is great

enough to permit the friction clutch mechanism to pass through the
bearings, and to operate therein ; the wheels or pulleys having no
support on, and consequently no connection with, the driving or driven

shaft, except through the medium of the friction clutch, when that

is engaged.
It also consists in providing the wheels or pulleys with rims or

extensions at their sides, projecting beyond their faces, so as to form
an axial bearing, or support, when the wheels or pulleys are not in

use, such support being, as before said, independent of the driving or

driven shaft, to which the friction clutch is applied.
'

'

Our skilled readers will find no difficulty in tracing out the con-

struction of the clutches from the drawings, which are in true eleva-
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tion and to scale. The idea, so to speak, is that of surrounding the

clutch mechanism with an annular bearing, or bearings, that substi-

tute the shaft when the pulley stops, or when the clutch. is disengaged,

so there are no running bearings to maintain and lubricate. It may
also be noted that all strains, gripping, centrifugal and locking, are

balanced and equal.

Other modifications adapted for coupling and disconnecting the

ends of shafts, and special machinery of various kinds, are made

under Mr. Christie's patents. These we expect to illustrate in an

early issue of Industry.

-̂

LUBRICANT BEARINGS.

The Journal of the Franklin Institute, for December, contains a

report of the Committee on Science and the Arts, on what are called
'

' lubricant bearings '

' invented by Mr. Philip H. Holmes, recom-

mending the award to him of the Elliott Cresson gold medal.

This distinction and the indorsement of the committee indicate

an invention of some importance, and one that is capable of very

wide application. The report of the committee is, with some imma-

terial omissions, reproduced here, and our readers are recommended

to investigate the matter farther.

The committee report :

1
' That this invention aims to furnish a new composition of

materials to be used in machinery as journal bearings, packings for

sliding surfaces, etc., which possesses the requisite hardness to with-
stand the usual pressures, and also to offer a surface that, without
the aid of oil or other lubricants, will reduce friction to a minimum,
and preclude the possibility of excessive or dangerous heating.

The principal element of this composition is graphite, reduced to

a fine powder and freed as far as possible from all gritty matter.

To render this plastic and cohesive it is mixed with wet wood
pulp, in proportions according with the purpose of the finished arti-

cle. In this condition the mass is forced into moulds of the desired

shape, which latter are provided with ample drainage outlets to per-

mit the escape of the water when the mass is subjected to pressure.

The wood fibre acts as an entangling and straining material to

retain the fine graphite and prevent its escape with the water
through the perforations of the mould.

After the composition has sustained the requisite pressure in the
mould, it is removed and thoroughly dried, then it is immersed in a
bath of hot drying oil until saturated, and thereafter baked in an
oven until sufficiently dried.
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The finished material has thus attained solidity and strength,

and when reinforced by metallic support is capable of with-
standing heavy pressure, and becomes a safe and efficient anti-friction

bearing for general use.

The uses to which this bearing material may be put are so very
extensive that it is manifestly impossible for your committee to make
extensive tests in every direction to prove its efficiency, but so good
an exhibit of its application has been afforded us that safe conclu-
sions may be drawn therefrom regarding its merits, in a range of
mechanical uses covering a wide field. * * * * *

The well known property of graphite as a lubricant has encour-
aged many attempts to so combine it with other materials that it

might be used as a complete substitute for metal bearings, but up to

the present time no one of these, save that of Mr. Holmes, has suc-

ceeded to the extent of securing even a limited adoption.

All prior inventors have incorporated in their product some
unsuitable, and not infrequently some antagonistic material, which,
upon trial, has caused the defeat of the object and consequent
abandonment of the article.

This, however, does not apply to Mr. Holmes' efforts, for the two
chief elements of his composition are both superior anti-friction

materials, and the third (drying-oil) while aiding to strongly unite

the other two does not appreciably decrease their anti-friction value.

Again, in the Holmes compound there is nothing that any degree of

heat that can arise from frictional causes can injure, or by any possi-

bility cause surrounding objects to ignite ; therefore, the fire-risk, due
to the over-heating of journals, will disappear in'direct proportion to

the use of these graphite bearings.

We find further that the ratio of friction with the Holmes bear-

ings is much less than with well oiled metal bearings, and greatly
superior to the results obtained in common practice, thereby effecting

a great saving in power even in comparison with the most carefully

attended metal bearings. The coefficient of friction of the Holmes
bearing is practically constant, being no greater at starting than when
running at any speed, which cannot be said of oiled metal bearings.

This material may be moulded into any desired form with the
nicest accuracy of finish, so that all forms may be infinitely dupli-

cated with standard precision, without the necessity of touching a
tool to them.

The remarkable qualities of this bearing material are strikingly

exhibited in its application to the spinning frame, when the spindles
are run at very high velocities. In this direction your committee
have taken special pains to verify, by personal tests, the excellent

results vouched for by others. Spindles running with unusually
tight belts constantly ten hours a day for three weeks, at a speed of
8,400 revolutions per minute, did not heat or show any perceptible
wear either of the spindle or the graphite bearings.

Thus, through Mr. Holmes' invention, it has become practicable
to run an entire spinning plant without using a single oiled bearing,
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which realizes in economy, cleanliness and freedom from fire risks,

conditions of inestimable value. Your committee have also practically

tested the brushes made of this material for use upon dynamos, and
found them practically indestructable, that they do not wear the com-
mutators, and give most satisfactory results in every way.

Careful inspection of many bearings, which have been running
throughout the day for several months, show, in no single instance,

any appreciable wear either of journal or bearing, which fact is also

abundantly testified to by others whose observations have extended
over one and two years in practical tests, showing the durability of

these bearings to be very great.

All of the materials used in the Holmes composition are inexpen-

sive, are obtainable in the open market, and their source of supply
in the United States is practically inexhaustable.

These facts remove all doubt of the permanency of supply of this

composition where its manufacture has once begun, and are also a

safe guaranty of successful and economical production.

Your committee are not prepared at this time to set any limit to

the usefulness of this graphite bearing, or to express an opin-

ion regarding the ultimate weight per square inch of surface

that may safely be applied to it, but are satisfied that the limit, if

found at all, will only apply to such bearings as are essential to the

very heaviest class of work, and which constitute only a very small

part of the immense aggregate of machines and implements to be
benefited thereby.

For these considerations we cheerfully accord to Mr. Philip H,
Holmes, the inventor of this compound for journal bearings, and of

its practical method pf manufacture and application, the well-earned

credit of having conceived and worked out to a high degree of

excellence an improvement of rare importance and very great

value, affecting almost the entire system of machinery construction

in the directions of economy of power, extended durability, immu-
nity from fire caused by friction and extreme cleanliness, and con-

tributing substantially to precision of operation and the increase in

quality and quantity of product.

This achievement entitles the inventor to the fullest recognition

by the Franklin Institute, and to receive its highest award, the

Elliott Cresson Gold Metal, which accordingly is respectfully recom-
mended by the committe.



FLYING MACHINES.

The Steamship, in commenting upon Mr. Hiram Maxim's flying

ship, or machine, says : That he has attained one horse power for

every one hundred pounds of dead weight, but does not mention the

amount of fuel this estimate includes. At this rate there is no

doubt that a machine of the kind will sustain and propel itself, but

what then—is the problem ? What is to be done with it ? No one

is likely to travel in the air under any circumstances. It is danger-

ous enough on land and water, without adding a risk of dropping, in

the case of derangement, or accident to machinery.

Mr. Maxim's experiments have much interest and value, and it

is proposed in our next issue to further notice them. They deal with

a branch of mechanics that has never been investigated before in a

practical way by a practical man, and the main good of his experi-

ments will appear in deterring incompetent people from contriving

such apparatus in future.

Such things will continue to be made, no doubt, by people not

conversant with the laws of forces, or the nature and possibilities of

mechanism, but the scientific world will be done with the matter.

Until the publication of President Chanute's late paper, and some

others on the subject, very few suspected that so many contrivances

for human flight had been conceived of and made, but among them all

there seems to be only one object—to fly. The ultimate, or utilita-

rian end, has not much concerned the contrivers. We do not say

inventors, because the subject scarcely admits of invention. To
argue that air and other resistances are insurmountable impediments

to the commercial uses of aerial machines, is only a waste of words,

so long as commercial use is not a part of the contrivers' schemes. To
point out that a weight can be '

' rolled
'

' on iron ways at an equal

speed, and does not require "sustaining" by power, is simple

enough, and true enough, but people look at the flight of birds, and

doubt.

With our imperfect knowledge of the mechanism of animal

flight, and of the forces that are called into play in such phenomena,

it is hard to combat the conception of human flight, derived from

analogy. All must admit occult causes in the flight of birds, and

that is a dangerous admission in dealing with unskilled people.





SECTION THROUGH A HOOKER PUMP.

The drawing opposite is furnished by Messrs. W. T. Garratt &
Co., San Francisco, and will serve as nearly as a drawing can, to

explain the action of direct-acting steam pumps having what are

called steam moved valves. The unskilled idea of such pumps is

that their valves can be moved by some direct connection with the

main steam, or water pistons. This is inferred from a common steam

engine having its valves moved by connection with the crank shaft,

but there is a difference. A steam engine has a fly-wheel, and a

portion of the revolution is made by the momentum of the wheel,

independent of either the force or movement of the engine piston.

It is during this part of the time or revolution that the valves are

moved, so it may be said the valves are actuated by an independent

power or agent, set in motion by the piston, and acting after it stops.

In the case of a direct-acting pump, that is, one without a fly-

wheel or any rotary parts, it is impossible that the engine should

operate its own valves. For example, suppose the valves thus con-

nected are being closed ; as soon as steam is shut off, the piston

stops, and there is no movement to again open the valves.

To overcome this impediment there has been a number of inven-

tions, some of them of great ingenuity. One of the first was to

provide a " let go " movement of the water piston, just at the point

where the valves were to be moved. A communication was opened

in front of the piston so as to relieve it from pressure, the water

escaping free, while the piston "j.umped" suddenly forward, enough

to perform the valve movement, or reverse it for the other stroke.

Another method was to compress a spring, or raise a weight, and

thus accumulate power which would act to move the engine valve

after the piston stopped. This was a very simple method, developed

in a good many forms, and now employed to some extent for direct-

acting pumps, but the most successful method of all has been by
what is called steam-moved valves. This modification is divided into

two classes. One called duplex pumps, consisting of two separate

pumps and engines, one moving the valves of the other, reciprocally.

This was a very successful and simple method that, however, came
into use later than the class to which the pump illustrated belongs.

In these there are also two engines, but one of them, the small

one at the top, has no other function than to move the main valve of
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the large, or working engine, and is, consequently, quite small. In

the main cylinder is seen two swinging tappets, against which the

piston strikes at the ends of its stroke. These tappets move the

long bar between them, which is the slide valve for the small engine

at the top. This small engine with a long piston, is connected

directly to the main slide valve beneath it, the one that distributes

steam to the main piston. In this manner the main piston moves

the valves of an auxiliary or independent piston, and that, in turn

moves the valves of the main piston, after it stops, or is on the center.

In the class called duplex pumps this second or auxiliary piston

is amplified into a second pumping engine, not only performing the

valve moving function for the first piston, but also the same amount

of work. The principle is quite the same, and is, essentially,

employing two engines, one moving the steam valves of the other,

reciprocally.

NIAGARA HYDRAULIC PLANTS.

Power, in a late issue, gives some account of the Ferranti scheme

of utilizing the Falls of Niagara on the Canadian side, and pub-

lishes a diagram of the proposed method, which is substantially the

same as the one presented by the Pelton Water Wheel Company
before the Commission in London, for the American side. Mr. Fer-

ranti seems to understand jet tangential water wheels much better

than most engineers at the Bast, or in Europe even, and in their

adoption on the plans proposed will have the important advantage of

being able to complete and put into use sections, or units, of a power

plant without having to wait for the construction of a long tunnel,

and other general work of the kind. In the Pelton Water Wheel
Company's estimate, irrespective of the waste tunnel, the cost of

construction divided by the horse power showed a very low first cost

of plant, lower indeed than any case that can be referred to where

any large hydraulic plant has been erected.

Mr. Ferranti' s plan is to sink shafts near to the face of the cliff,

and excavate at the bottom, chambers to contain the wheels and

dynamos, with short waste tunnels for the escape of the tail water, so

that a short time and a moderate investment, will serve until

some returns are made for power or light sold.

This Ferranti enterprise, a year ago, seemed on the point of

consummation, and as it had no land speculation tail to it, like the
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one on the American side, but proposed an investment based on fair

earnings, there seemed no reason why it should not have preference

over a good many other enterprises of the kind that have commanded
capital abroad.

Mr. Ferranti's resignation from the Great London Company, at

Deptford, and the consequent doubt thrown over his bold operations

there, has, no doubt, retarded the Niagara matter, but as we go on it

becomes more apparent that the method of high voltage, which was
the distinguishing feature of the system at Deptford, was only an

early advance in the right direction. There is not much doubt also

that Mr. Ferranti in his enterprises meets with the opposition,

covertly, if not openly, of the great Siemens firm, at London, and

every one knows how sensitive is money investment in the face of

opposition of this kind.

The scheme on the American side at Niagara, is a broader one,

perhaps a better one, but has had the disadvantage of chromatic cir-

culars in advance of real work, an almost meaningless commission in

London, with other "fireworks" that may, in the end, defeat the very

purpose intended, that is, to secure capital to put down the plant and

convey power. That much value will attach to the competitive plans

sent in by engineers in Europe is possible, and is nothing more.

Any single
'

' section

'

:

or unit of the proposed power plant con-

sidered by itself is of no more importance and has no more intricacy

than other plants now existing, and in constructing one such section

it would have been much better to have employed competent design-

ing and consulting engineers, and gone to work. It may be better

to sell land and contract for power m advance, but a Company
whose plans include only the generating of power and its con-

veyance by wires, can predicate with a good deal more certainty

what the profits are to be. Electrical energy has now become

a commodity of tolerably fixed values, both for lighting and

power purposes, and perhaps the most salable of all commodities

unless it be food, fuel and water, so there is little risk in its manu-

facture.

The zone of consumption around Niagara is perhaps the best that

could be selected in this country, and there is no lack of a market

within the limits of electrical transmission under the high voltage

system, so that any failure to complete the schemes on either the

American or Canadian sides must be due to some cause in management

and methods, instead of the commercial conditions involved.
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DOUBLE NOZZLE FOR WATER WHEELS.

The Pacific Iron Works, in this City, furnish the drawing on the

opposite page, of a recently designed double nozzle for tangential

water wheels, constructed as nearly as possible to provide for the

acceleration of approach, and also for application of the streams in

such relation that they do not interfere one with the other. There

is also the provision of independent control for each nozzle besides

the common gate in the main supply pipe. For the rest the drawing

needs no explanation, showing as it does all parts clearly, and in

correct proportion.

DRAINING HAARLEM LAKE.

Almost everyone has heard something of draining Haarlem I^ake

This great feat, carried out something more than twenty years ago,

was one of the most remarkable, as well as by far the most extensive

of its kind ever attempted.

This inland sea, near Amsterdam, in Holland, was sixteen miles

long, eight miles wide, and of a very uniform depth of twelve feet

It contained about 45,000 acres of area, which has been converted

into the richest farming land in Holland. The area drained was not

as large as the Ferrara marshes near Rome, in Italy, but the volume

of water was more.

The lake was surrounded by a dyke, or embankment, made in

the usual way in Holland, with "mats " or rafts of willow twigs to

hold the earth, an expedient adopted because of the want of timber

and stone in that country, but, perhaps, after all, the most scientific

means ever discovered of combining and confining earth against the

erosive action of water.

These willow mats, or mattresses, are employed for dams, dykes,

roads and loundations, not only in Holland, for since their discovery

there the same method has been adopted in other countries. Captain

Kads, in deflecting the waters at the mouth of the Mississippi, in his

great jetty system, employed the willow mattress system. Huge
rafts were made of twigs or brush, loaded with stone and sunk to the

bottom of the river, where they remained to catch the silt and

become solid.
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There is no doubt that here, in California, there are many cases

where this method is suitable, especially as willow brush is plenty,

and the alluvial material hard to confine or hold.

Returning to Lake Haarlem, the Dutch government, after decid-

ing to drain the lake, had to make extensive works to dispose of

water emptying into it, from numerous canals for draining the country

around. Three powerful pumping plants were erected for that pur-

pose. A canal 300 feet wide was made all around the lake, and the

pumping began by means of steam power. Twenty-eight pumps
raised 336,000 gallons a minute, fifteen feet high, and the lake soon

became a polder. As the dry land began to appear, rows of willow

mats were placed to form the banks of canals, and also dry roads

which were made on the tops of the embankments.

The banks or dykes, which also constituted divisions of the land

into sections, were formed of alternate layers of mats and mud, with

a layer of gravel on top to form a road bed, and, as before said,

canals, which, in Holland, are as common and necessary as the

roads. There were fifty miles of canal and a hundred miles of road

thus made in the polder, separating it into divisions or farms like the

squares in a city. This great work has been supplemented by the

draining of the Zuyder Zee, another large lake, only a few years ago,

by methods much cheaper and more effective, centrifugal pumps
being employed for raising the water.

The Haarlem scheme was, however, the remarkable one, con-

sidering the want of precedents and less perfect means then known
of carrying out so difficult an undertaking.

Whenever the sedimentary lands along the San Joaquin and

Sacramento Rivers have a value equal to the polders in Holland,

such lands will, no doubt, be drained and dyked as those of the

Netherlands. It is evident, however, that dykes and other works

to reclaim land in California, will not succeed without some

means of arresting the building up of sedimentary lands. The
scour of the rivers must remain fixed and sufficient to carry

off the vast amount of matter coming into the valleys, other-

wise, as at various islands in the Sacramento valley that have

been reclaimed, the cultivated land will soon be below the

river level. This result comes from two causes ; the raising of the

river level, and the sinking of the land by burning the turf on top.

It is said that some of these reclaimed areas are now eleven feet

lower with respect to the river, than at the time they were reclaimed.



SMALL HYDRAULIC MOTORS.
THE PEI/TON WATER WHEEI, COMPANY, SAN FRANCISCO.

For a long time the Pelton Water Wheel Company paid little or

no attention to that class of small water wheels called
'

' motors. '

'

The limit of diameter for their wheels was 24 inches, and, in an

implied sense, five to ten horse power. During three years past,

however, and since the sale here of a good many small wheels made
in the Eastern States, the company have extended their manufacture

to include such motors, combining in them the same principles and

efficiency attained by the large wheels furnished by this company.

It is a wonder this was not sooner done, because the attempts to

construct tangential wheels in the Eastern states was one of the

wTorst examples in hydraulic apparatus that can be referred to. The
dynamic efficiency was rarely 40 per cent., more often 30 per cent, or

less, and everything went to show that the jet system was not under-

stood by the makers of such wheels. This has left quite a '

' margin '

'

for the makers here, which they seem to be availing themselves of

at the present time.

The engraving above is an external view of a small motor such

as is employed in light operations, operating sewing machines and
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dental appartus, for example. The wheel, which is the main part, is

of the Pelton type, and familiar to our readers.

It is strange, beyond explanation, that so few hydraulic motors

of the kind are employed. In this City, for example, there are

places where a small amount of power is conveyed at a good deal of

expense to factories having light machines to be operated, while on

the roof, or by connection to the City supply, to operate elevators, is

a cheap power, always at hand, controllable and measured.

In some American cities, New Haven, Conn., for one, there is an

extensive application of small hydraulic apparatus, but it is excep-

tional. Here, in California, most of the foot-hill towns and cities

have a high pressure supply at hand, and, as before said, the wonder

is that the system has not before this extended far and wide.

VESSELS BUILT IN 1889-1890.

The following list of vessels built in 1889 and 1890, is from

Llo3Td's Register, and will serve to show the extensive accretion to

the inland and war fleets of the United States, also the ascendancy

of Great Britain in this industry, and thirdly, how fast the Germans

are becoming a maritime nation.

United Kingdom
United States ....

Germany
British Colonies.
France
Norway
Netherlands
Italy

Sweden
Denmark
Greece
Russia
Austria
Other countries.

.

1889. 1890.

No. of
Vessels.

Tonnage. No. of
Vessels.

Tonnage.

656 1,180,346 . . . . 716 1,197,235
115 84,832 . . . . 175 148,878
79 101,984 . 68 102,465
75 27,368 . . . 108 44,540
22 42,921 . 32 34,562
32 14,640 . 56 27,153
10 11,033 .

.

24 26,133
21 7,862 .

.

44 19,642
25 7,084 . 33 12,692
20 15,026 . 21 10,185
17 4,319 .

.

32 8,704
7 1,830 . 17 5,052
6 1,853 . 7 2,013
5 1,531 . 29 7,555

1,090 1,502,629 1,362 1,646,809

In 1888 British builders turned out 83.8 per cent, of the new ton-

in 1889, 78.5 per cent., and in 1890, 72.7 per cent. Of the

vessels built in 1889, 766, and in 1890, 880 were propelled by steam.

nage



THE STATUS OF SKILLED "WORKMEN.

Mr. A. D. Pentz, writing in the Iron Age on accurate work and

the means for inspecting and gauging it, concludes his essay in

these words :
" On the other hand, no management that considers

its pecuniary interests can afford to be so far elevated above those

who labor for its interests as to be out of touch with them, ignorant

of their efforts and interests, or to be anything but an incentive to

serious work and an example for their guidance." The whole of the

article is instructive and good, but this clause has a particular

application on this Coast.

Some years ago a visit was made over the Cornwall Iron Works,

at Birminghan, England, owned by Messrs. Tangye Bros., with

Mr. George Tangye, the manager, the only one of the five brothers

in active command there. On the trip around he stopped, to speak

to at least a dozen of the workmen, and inquired respecting their

work or affairs. It seemed he knew the greater part of the 2,000

people within the walls of that immense place. He was '

' in touch'

'

with these people. The same thing is true of most works in Phila-

delphia. We often find men working in shops there that could buy
out the shop if they were so minded. Outside the works, is another

matter. The difficulty we are speaking of is in carrying into a

works the social distinctions of society, which is a private, personal

matter, and should not be mixed up with business.

It may be said the character of workmen here is the cause of

their position, but here comes the question of which is cause and

which is result. Skilled labor is far from being on the plane it

should be, and is, consequently, no better than we find it. The
change of this is evolution, not revolution. Every shop can do some-

thing in raising the standard and give some other recognition, as

well as wages, to highly skilled men. The better class of men
will come when there is a place for them, and, unless they are here,

we may as well settle down to the conclusion that nearly all the

skilled products of organized manufacture will be imported instead

of produced.



INDEPENDENT JET CONDENSER.

The drawing above has been sent without address, but is pub-

lished as a good example of modern design. It represents a Dow
rotary piston pump, such as was illustrated in No. 19 of Industry,

February, 1890, driven directly by a Westinghouse engine. For the

larger class of powers it seems a very complete machine, and if the

pump will at low, or moderate velocities, maintain a vacuum, it is

certainly preferable to one with valves.

It is strange that condensers of the kind, including those driven

by belts, have not come more into use in this country. The Buck-
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eye Engine Company, in Ohio, and other firms, have tried such a

manufacture without meeting with much demand. The circumstances

that permit, or preclude, such apparatus, are a kind of a mystery

throughout the country among owners of steam power, otherwise

machines of the kind would meet with more extended sale.

GOVERNMENT GUN LATHES.

Messrs. William Sellers & Co., of Philadelphia, are about com-

pleting, for the Washington Government Gun Works, a very large

lathe for boring and turning ordnance. This lathe will be 133 feet

long over all, and will weigh 250 tons and cost $76,000, which is

about 15 cents a pound, and not a high price considering the large

amount of material used that will cost more than this much in its

crude form.

The face plate is geared by a wheel with 75 teeth of 4-inch pitch,

10^ -inch face, and the main setting movements are all performed by

power. The bed or main frame is 65 feet long, but the boring

attachments make up the total length before named. Boring is one

of the principal operations in making rifle cannon. Most of them

are bored from the solid by first drilling a small hole, from a sixth to

a quarter as large as the finished bore, and following with a "D bit

"

that cuts out nearly to the size of the finished bore, and ready

for finishing cuts. Some of the largest guns are more than forty feet

long, and when the length of the gun, a drilling implement of the

same length, the head and sliding stocks of the lathe and clearances

equal to the length of the gun, are added up, it is easy to see what

the great length of 133 feet is for.

These immense lathes, of which a number are to be made, can

also be employed for boring marine shafts, which are now commonly
made with a hole through their center. Those of the Charleston and

San Francisco, for example, have a hole of 5 inches diameter

through, their center, and as there were no appliances for drilling

such long holes at the Union Iron Works, or elsewhere in this coun-

try, the shafts were procured from Krupp's Works in Germany.

A Philadelphia newspaper says that fourteen such lathes are to be

made, but present tendencies in rifle gun practice point to an

abandonment of the heaviest type, so that it is possible that added

lathes may be of less size and weight.



ONE MAN INVENTIONS.

Prof. Coleman Sellers furnished last month an article for the

Engineering Magazine under the title of
'

' American Supremacy in

Applied Mechanics." If the title were a little more modest, and if

even the
'

' superiority
'

' of American mechanics were assumed there

would have been room under the title for an interesting and instruc-

tive essay in methods and facts of accomplishment here, but as it is

the article is but another of those stilted effusions which, to say the

least, are not intended to promote either our credit or our interests.

Such writings, of -which A Centuary of Inve?ition is a fair exam-

ple and from which the present article seems to be in a great meas-

ure drawn, are open to many objections, one of which is their

inaccuracy. It is a common thing to ascribe not only the beginning

but the whole of an art to an invention, and to some person, but

such assumptions are wrong. Blias Howe invented a needle for

machine sewing that had an eye near its point. This was a very

easy thing to invent, and was inferior, as a new conception, to many
other details of sewing machines invented by others, but the eye

pointed needle was an ' 'essential' ' feature in sewing machines which the

world was then ready for, and set out to make. Howe had a patent

on his needle, and so became, in public estimation, the inventor and

founder of an art which might have come into use a great deal faster

if Howe had never been born. The mention of Blanchard is another

case. He invented lathes to turn irregular forms, of which Prof.

Sellers says '

' nothing could be more distinctly American. '

' The
fact is that it was only at Blanchard' s time when people began to per-

ceive the want of such machines, and this method of operating had

been already carried to a much more perfect state by James Watt,

ten years before, and he admitted there were, in France before his

invention, lathes to turn irregular forms. Watt died in 1819, and

if any particular inventor deserves credit for such implements his

share is certainly conspicuous. There is, however, no need of

searching for inaccuracy. Most nations, of our time, have records

of the early invention of nearly all kinds of mechanical appliances

by their own people.



TECHNICAL SOCIETY.

The Technical Society of the Pacific Coast met on December 4th

at their rooms in the Acadenty of Sciences building. A nominating

committee was elected by the Society to present names of candidates

for offices during 1892.

The time of the meeting was occupied principally in the discus-

sion of topical questions that had been presented, and, principally,

by two that related to standard dimensions for the parts of machinery.

A number of members participated in this discussion, and it was
evident that much interest was felt in a decimal division of linear

measures. Comment was also made upon the fact that this City,

almost alone in the world, has an arbitrary and irregular system of

dimensions for turned, or cylindrical work.

The present metrology of this country and England will, no

doubt, be crowded out in time by habit, or the force of circumstances.

The government has legalized and otherwise promoted the establish-

ment of metrical measures, such as have, almost without effort, been

adopted by the principal countries of Europe, England excepted.

Our method of division for linear measures is binary for fractions

of an inch, then by multiples of 12—3—2—2^—40—8, producing

feet, yards, fathoms, rods, furlongs and miles. This is confusing and

irrational, so much so that for all scientific purposes, and in common
engineering practice also, inches and feet are divided decimally, and

a jump is made from feet to miles, so as to avoid yards, rods and

furlongs. There are, certainly, no good reasons why an inch and a

foot should not be decimally divided in all kinds of practice as well

as in computation, even if the primary unit is retained. In all other

measures except coinage it is equally bad. In weights, for example,

the multiples are 24—20—16—2,000 ; for grains, pennyweights,

ounces, pounds and tons.

The commercial loss attending on such a system of notation is

considerable, not only in inconvenience but in the reputation of being

inconsistent and behind in progress and improvement. The Tech-

nical Society should have a standing committee on this subject, and

urge early reform on this Coast, where already some progress has
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been made by the introduction of the cental of 100 pounds instead

of the absurd bushel, or cubic measure for grain, fruit, beans,

potatoes, and so on.

The next regular meeting would occur on January 1st, according

to the rule of the first Friday in each month, but this being a holiday

the meeting will be postponed to January 7th, at which time the

annual election of officers will take place, and Mr. G. W. Dickie will

address the Society upon the subject of his late essay on the Com-
merce of this Port, and on sea carriage by cargo steamers specially

designed for that purpose, and, it is trusted, will reply to some of

the silly comments that have appeared in newspapers. In one case

it was claimed that the scheme '

' was a railroad one "
; in another,

that ten such ships would not carry a tenth of the commerce, and in

a third paper, that there was nothing for such a fleet to carry. The
fact is the commerce of this port will stand a good deal of discussion.

A very full meeting is expected on that occasion.

The following new members were elected :

George B. Birrell, mechanical engineer, San Francisco, Cal.

Geo. E. Dow,

B. F. Lacy,

. E. A. Rix,

Hadwen Swain,

D. E. Hughes, civil engineer, Irvington, -,

T. M. Shaw, " San Diego,

J. C. Stanton, " Rio Vista,

Alex. O. Brodie, "
Prescott, Arizona

Five new applications for membership were received and referred.



EDITORIAL.

LOCAL AND PERSONAL.

The make up of nearly 100 pages of matter in a new form, and

in sequence as a monthly issue, has not been a light task for

the publishers of Industry. The resources for composition were

not much greater than the Journal Industry required for its

twenty pages, and to suddenly increase this two and a half times,

and recast the advertising pages at the same time, has been no small

undertaking, and has involved a considerable extension of the

printing department. These circumstances have also prevented an

arrangement of matter in the form preferred, but in a month or two

the whole will come into working shape.

Present subscribers to the Journal, Industry will receive the mag-

azine at the same rate until July, 1892, after which the subscription

will be $2.00 a year. Five numbers sent to one order will be $8.00,

and ten numbers $15.00. The publishers have a few complete

copies of the forty-one numbers of the Journal Industry that

have been issued. These will be bound in one volume, and fur-

nished for $4.00 each. They constitute an invaluable reference,

worth many times the cost.

The essay by Mr. George W. Dickie, on the commerce of San

Francisco, and means of improving the same, which is reprinted

elsewhere in this number of Industry, is, timely and true.

It is the custom to suppose railway management to be an incar-

nation of commercial sagacity, and most people think such plans

perfect, so far as in the interests of the companies. This is a mistake.

No such sagacity can be traced in management on this Coast at least,

where the energies of the railway people have been expended upon

covert, cunning schemes, that have antagonized the people, and for

which a day of reckoning will come sooner or later.

Had the Central and Southern Pacific Companies devoted the

money and energy expended in their contention with public inter-
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ests, in creating this a port of entry and distribution, they would not

now rind themselves "between two fires," but the ally and partici-

pant in a permanent carrying trade that would be perpetual and

expanding }^ear by year, and in which there need be no rivals.

The circumstances are anomalous, as Mr. Dickie claims, and can

scarcely be realized until set forth in his graphic manner.

The remedy is presented in
'

' computable quantities.
'

' The
shares in vessels, such as are proposed, can be taken without invok-

ing the speculator, manipulator, or foreign bond holder, and if such

a scheme cannot be carried out, no other can. Even now the oppor-

tunity has not escaped the attention of people elsewhere, and with-

out prompt action the profits of a similar scheme will be paid into

New York or I^ondon.

Mr. Dickie's essay is epigrammatic, and on the principle of Lau-

rence Sterne's rule that " no writer of good taste will say all, but

halve the matter amicably with his reader.
'

' In the present case this

compliment to the reader is marked. For example, a mere hint as

to the effect of the present system on manufactures in this City could

well be expanded into a treatise by itself. Dear material, and the

difficulties of procuration, are the main impediments. High wages is

a transitory matter, one that will adjust itself to other things in good

time, and when workmen learn, as they are now fast doing, that the
'

' amount '

' of wages is not an '

' accident,
'

' but a fixed quantity.

With the other two elements of industry, material and expense, it is

different. Nothing but a new commercial polity can much affect these

things.

Until this City has the stimulus of a free commerce, an '

' open

port," and prices of all kinds balance with the outer world, there

will be no hope of progress. This calls for commercial connections

and intercourse, and the first essential is transportation lines owned
and controlled in connection with the commerce and industries of

the City and its environment, not under the British, Hawaiian, or

other foreign flag, but under our own.

Another and principal fact that Mr. Dickie merely touches upon,

is that vessels, to succeed in the proposed service, must be built for

it and specially designed. This is proved b}^ the White Star Com-
pany's freight steamers mentioned. It is claimed that these ships

can carry freight across the Atlantic profitably at one dollar a ton,

and are now operating at that rate.
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There has been received from the Pelton Water Wheel Company,

justin time for notice, the fourth edition of their catalogue relating

to water wheels and connected machinery and supplies. The book

is replete with useful tables of various kinds valuable for reference,

besides full descriptions and scale drawings of the various tangen-

tial water wheels and motors, made by the Company here and at

New York, where a branch of the business has been founded. Of

all manufactures that have had their origin on this Coast, this

system of water wheels is the most important, giving promise, as it

now does, of spreading all over the world. It deserves a good liter-

ature, and the present is a commendable and extensive addition to

what existed before.

«<' »

The acceptance of the designs of Miss Alice Rideout, for the sculp-

tured figures to adorn the Women's Building, at the Chicago Expo-

sition, is a gratifying matter, not only to the gifted young artist, not

yet twenty years old, but also to all people here who admire or

understand this branch of art. Modeling is a natural gift, if there

be one, still, no gift, until qualified by arduous and intelligent study,

especially in cases like the present, which are something quite differ-

ent from imitation. Such productions indicate an education in both

the form and spirit of the subjects treated, also of human nature in

its varied and occult phases, easy to explain after seeing, but difficult

to originate as conceptions. Industry deals mainly with things

made of iron and steel for utilitarian purposes, but goes out of its

way to congratulate Miss Rideout, and to hope she will, in future,

enjojr the distinction that her present work portends.

The Supreme Court of California, to whom the matter was sub-

mitted some months ago, has deecided that the legislature had the

proper authority for voting a sum to be applied in presenting Cali-

fornia exhibits, and for other purposes connected with the Chicago

Exhibition. The sum voted was $300,000, which seems out of all

proportion to any industrial exhibit this state is likely to make,

unless, as is most likely, a good share will be absorbed in trans-

portation. A board of commissions was selected, of which Irving

M. Scott is chairman, or president, and James Phelan is a second

member from this City. The other members : Iy. J. Rose, Los
Angeles County ; Thomas H. Thompson, Tulare County ; Robert
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MeMurray, of Nevada County ; A. T. Hatch, Solano County, and

John Daggett of Siskiyou County.

The commission has offices at 59 Flood Building, in this City,

where inquiries can be made and instructions received by those who
desire to send exhibits to the Exposition. It is trusted that the

character of the commission will prevent any attempt to divert this

fund from its legitimate purpose, and especially to secure its disburse-

ment with strict regard to the interests of the State as a whole.

It was the intention to say something in this number respecting

the fearful earthquake in Japan, but what can be said ? No one

knows whence the earthquake comes or whither it goes. The
occult causes lie buried in the same cloud of conjecture they did a

century ago, and, if understood, what could the puny powers ol man
avail against these forces ? One thing can be done; means of escape

can, to some extent, be provided, but even these are uncertain when
so little is known of the thing to be provided against. In Araga,

Japan, ten thousand people were killed in the late catastrophe, and

in a city and district where the low buildings were such as com-

mon opinion would set down as earthquake proof. The seismograph

furnishes no suggestion of regularity in the lines of movement, and

all we know is that the liability of a building to fall is as the cohe-

sion of its mass, in proportion to weight. If the '

' veneered ' iron

buildings, now being constructed here, do not withstand earthquakes,

there seems nothing to fall back upon.

NOTES AND COMMENTS.

The " home market " philosophy of which we hear so much, may
have, in some cases, a meaning and reason in it, but, if carried out,

it would destroy the division of labor, commerce and national inter-

course. No state or nation could sell any more, and would likely

sell much less, if everyone bought in a home market and nothing

was exported. It is a sophistry, growing out of an imperfect under-

standing of the causes that promote industry and commerce. We
have noticed that no one is so much pleased with export sales as

"home traders," yet such sales are a direct violation of their

philosophy.
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The record of the Navy and War Departments will be much
needed by the present administration whenever it comes to a reckon-

ing with the country at the end of the term. Secretaries Tracy and

Proctor have not advised the country as to the amount of piety they

have infused into their respective bureaus, but the honesty, which is

an analogous quality, is quite apparent. The re-appointment of

Chief Engineer George W. Melville, with rank of commodore,

the abolition of post traders, and the application of civil service and

promotion rules, are hopeful signs of improvement, not conspicuous

in some other departments.

The Government has provided for adding 100 torpedo boats to

the American Navy, and there is a chance that about the time they

are completed none of them will be wanted. This torpedo business

has always seemed a sneaking kind of warfare, and no one will

regret its abandonment. All kinds of war is barbarism, if we go to

the bottom of it, even when calling prowess and emulation into force,

but when it descends to "sneaking" methods, war is intolerable. Of

course, no nation can take a moral view of such matters. Never-

theless, it would be greatly to our credit if torpedo warfare should

never find place here, and this country be the first to denounce it.

Mr. J. H. Tingman, Secretary of the Mining Stock Association,

that is trying to recover some part of the money or bullion appropri-

ated by the ' 'mill ring,
'

' in Virginia City, says the contracts for milling

ore are made "payable in gold coin," and points out the inconsist-

ency of this on the part of the mill company and its owners, who are

"silver men," whatever that means. Mr. Tingman's efforts are

wasted, except in so far as some moral weight may be added to the

testimony now being offered in the law trials. A charge of incon-

sistency against the Nevada Senators will not much effect their repu-

tation, and moreover, will not much effect public opinion, which no

longer exists in any degree worth mentioning. Anyone who will

consider the complaisance with which the public view the operations

of these rings, and robberies of all kinds at this day, will see in that

fact the principal one. The common sentiment is : "Of course, the

Comstock milling companies appropriated bullion belonging to the

mines." Whoever supposed otherwise? As to consistency, who
expects that ?
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There has been going the rounds of the press an account of how
Thomas A. Edison denounced patents, and claimed they had never

been of any value to him. Granting that Mr. Edison said so, and that

is barely possible, it must be set down among some other unguarded

statements that he has made. The various companies, and the

means that have enabled Mr. Edison to prosecute his experiments,

could not have been commanded without patents, and that far, at

least, he has been a beneficiary of the system. On the whole it

would have caused less surprise if Mr. Edison had been reported as

saying, that without patents on his inventions, he would have made
no progress at all.

Almost everyone who has done any reasoning in the matter will

not be surprised at the announcement that the opium business carried

on from Puget Sound is an organized affair—a systematic swindling

of the Government, or rather an infraction of its laws. The small

amount of duty collected from opium may go a little way in defray-

ing the prosecution of the rogues, which is now threatened, but that

there will be any actual revenue, no one expects. Why not abolish

the duty on opium ? That would at once break up smuggling. We
are informed that it is sold at the price of the duty here. The idea

of putting a duty on an article that can be so easily hidden is

at best a mistake and a mere temptation to venality.

The Engineer, Eondon, seriously criticises the papers recently

presented and read before the Institution of Mechanical Engineers

in England, using the following remarks : ' Men must not be treated

as boys who may as well be asked to hear a paper and discuss a

subject because it will be something that will amuse them and hurt

no one. For the credit of the Mechanical Engineers, its papers

should attract the attention of men who are engaged in the serious

conduct of professional work, in engineering, manufactures and

trade ; men upon whom the country depends for active progress in

the various branches of mechanical engineering.
'

' These remarks

related to two papers. One on the modern construction of Lan-

cashire boilers, and the second was a report on alloys of metals,

neither of which the Engineer claims contained any new matter.

It is just as well to have plain talk over these matters, but the only

harm that can result is the effect of deterring members from present-

ing their papers for fear they may come in the class of ' known
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before." The Engineer is, however, too severe, especially as its

criticism relates to the paper on Lancashire boilers, because the

Institution of Mechanical Engineers is not a local body in respect to

its papers, and while Lancashire boiler construction may be a familiar

matter in England, it is not so everywhere else, and not so common as

it should be everywhere.

m> » '^

Evidences increase of an intended sale of the Trenton, and other

iron works, of Cooper, Hewitt & Co., of Trenton, N. J., to a foreign

syndicate. If Peter Cooper were living, it is probable no such sale

of these works would be made. He died claiming, as his friends are

willing to admit, that he "never knowingly had a dishonest dollar in

his safe,
'

' and to sell these works, either to foreign owners, or to home
owners, who have been diligently working to enhance the value of the

product by adventitious means, would, by Mr. Cooper's standard, be

putting questionable dollars in his safe. We can well understand

that Mr. Hewitt has but little confidence in the continued, or at least

regular prosperity of our iron industry founded on dear material and

high prices. He has said so more than once, and his offer to sell

these vast works, worth about $5, 000, 000, is not an assuring inci-

dent in the iron industry of this country.

The English people, contrary to their asserted national policy,

which is to let trade-, commerce and manufactures alone, as much as

possible, have been trying to regulate their railways by special laws,

and with the usual result in such cases. Every law to enforce some

rule, needs two or three more laws to explain the first one, prevent

evasion and provide for unlooked for contingencies. The railways

in England are far from occupying the powerful position they do in

this country, and there is not the problem of non-execution of the

law, in so far as it can be defined and understood ; but it is the

principle that is wrong, and the chances are, that the railway laws,

like the navigation laws of fifty }^ears ago, will be repealed. Our
own experience in the case of navigation and railway laws is much
the same. Our foreign carrying trade has been destroyed, and rail-

way abuses have been on the whole augmented, or will be in the

end no doubt, by the Inter-State Commerce Act. Certain abuses

may be remedied, but the relation of railways to communities is a

different matter, and varies too much for general rules.
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The Traffic Association in their deliberations should not forget

that old rule on which the law of the common carrier rest, namely :

That he deals with four things— bulk, weight, risk and time.

Further than this a carrier has nothing to do with goods put into his

charge, and any assumption beyond is impudence. As to value, that

is comprehended in risk, and no one can think of or invent any con-

tingency, except for dishonest ends, that the four conditions above

named do not include. To elaborate them further. Bulk gives the

space occupied, and with weight is a limit of quantity. Risk qualifies

the amount to be made good in case of loss or damage to goods,

Time, or the rate at which things are carried, qualifies expense, and

also facilities. At this day carriers are exercising a function that has

hitherto been cautiously employed by governments only ; that of

opening packages to learn their contents.

m- »

One of the daily papers in a late issue has a remark respecting

the Bell telephone combination that contains a hint of wide dimen-

sions. In susbstance, it is said some recent improvements by others

will compel the present telephone companies to bring to light some

of the numerous inventions which they are
'

' keeping in reserve to

meet open competition."

People are apt to think of monopoly as being an incentive to

develop improvements, and it is, no doubt, in the early stages

of some of the arts, but it may also be, and oftener is, a direct bar

to improvement. Why should the Bell Telephone Company,

or any other with a monopoly of a line of business, improve instru-

ments, service, or anything else, so long as they can collect
l

' all the

traffic will bear?" Improvement would only benefit the "con-

sumer. '

' The Wheeler & Wilson Sewing Machine Company, so long

as their patent on the rotary shuttle lasted, never thought of improv-

ing their machines. People who wanted a machine of that kind had

to put up with a crude, inconvenient design, with the cloth feed

acting the wrong way, but just as soon as the patents expired, there

was a new Wheeler & Wilson machine having all kinds of improve-

ments. So with the Bell Telephone, and all of its accompaniments,

including a service charged at two prices ; it will be improved, and

very rapidly too, when the monopoly expires. Competition is not

only the. " life of trade," but is the life of about all beside that one

is called upon to deal with in this world.
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The rumored deposition of Henry Villard from the presidency of

th'e Edison General Electric Company, is not inconsistent with pub-

lished statements of his, respecting electrical matters. These state-

ments point unmistakably to a belief on Mr. Villard' s part that

electricity is a primary power, capable of supplanting steam, also to

other vagaries that are inconsistent in the chief officer of an engin-

eering and manufacturing company. Why a " financial man " should

be selected for such a position is another query that will suggest

itself. Certainly there was not required any of the usual '

' floating
'

'

expedients to capitalize the Edison Company, and this alone can

seem a reason for Mr. Villard' s selection as president. Speaking of

presidents, our method of organizing share companies seems less per-

fect than the English one, where a board of directors exercise

executive control. One of these is elected " chairman," and

another the '

' managing director,
'

' to take charge when the

board adjourns, and conduct the business until the next meeting.

The secretary, which, with us, is a prominent position, is there only a

clerk of records, with no official function.

Now that the mail subsidy scheme for marine service has settled

down and is ready to be cast up, it does not seem a very promising

affair. The Postmaster-General's scheme included "sixty-two

routes,
'

' out of which only eleven were bid for, or rather applied for,

because there was no bidding at all, if by that is meant competing

offers for the service.

Of these eleven routes, four called for the establishment of new
lines, but some '

' irregularities
'

' in the proposals caused two of these

to be rejected, namely : A service between Boston and Liverpool, and

one between New Orleans and Colon. This latter proposal, if it

had been accepted, would have put one half of all the subsidies into

the hands of the Pacific Mail Company. In three other cases, lines

receiving the subsidies are established, and their contracts call for no

augmentation of ships or speed.

East month it was pointed out in Industry how these proposals

were the result of collusion, and that no two bids were received for

the same service, and now that the result can, as at first said, be

summed up. The end will be the payment of a lot of public money
that will retard, rather than build up our shipping industry. It has

also been pointed out a good many times before the passage of this

Act, that competition was no part of the scheme of these marine
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bounty hunters. They wanted no competition, but a clean specific

vote of money to certain firms and companies. This is the result,

in effect. Four contracts out of nine to the Pacific Mail Company,

that pays $10,000 monthly to a British line to not land at Colon, so

that a tax of $40 a ton can be exacted from American merchants

shipping to Valparaiso, or other ports on the west coast not more

distant. The authority for this statement will be found in the United

States Consular Reports of last year.

What is required, is a repeal of the Navigation L,aws, with all

their exactions and absurdities, and the American ship owner placed

on the same basis as those who compete with him. His ships should

be taxed when in commission only ; the dues of all kinds lowered or

abolished ; in short, he should have some of the privileges and

immunities accorded to railway companies.

ENGINEERING- AND INDUSTRIAL.

There has been received a modest and convincing circular from

the Greiner Cupola Co., of Chicago, describing a cupola of that name,

now extensively used in Europe. The especial feature of the inven-

tion is the induction of air at various heights around the charge by

means of helically disposed tuyeres, in addition to the usual wind-

box and common tuyeres. There seems to us something very plausi-

ble in the claims for increased efficiency and fuel saving by this

method, that foundrymen may do well to investigate.

Modern marine engines, which have assumed a typical form and

proportions in most respects, still present a wonderful divergence in

respect to height or the length of the connections, and the angle

made by the links or connecting rods, powering the center of gravity

causes a saving of material and room, but must be balanced against

certain undesirable operating conditions. Still the subject as an

abstract one, has not been, so far as we know, discussed. The
lowering of the machinery, as much as possible below the water line

in war steamers, has reached the limit one way, and favorable con-

ditions for working have led to an extreme in the other direction,

but how high, or how low, a vertical marine engine may be con-

structed with an assumed stroke, does not seem to be a subject of

discussion.
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In one of our foreign exchanges is illustrated an example of

sluice gates for the Manchester, England, Water Works, a double

stem is employed, attached by eyes at the sides of the slide, and

then passing up to a stiff crosshead above, in which the operating

screw has its bearing. There are some advantages in this because

the stiffest single stem will permit a gate to
'

' slew
'

' in its guides to

some extent.

There is some property in the leek family of plants that causes

glue to adhere to iron. People often scout this idea but it comes up

again and again. Some chemist should "rise and explain."

Perin, the celebrated maker of band-sawing machines, employed

onions or garlic, we do not mind which, to cause the glued-on leather

coverings to adhere to his iron band-saw wheels. The recipe comes

up regularly, alternating between garlic, onions, and the progenitor

of all, the leek ; or what we call leek.

*ss

It is singular to notice how persistently English makers cling to

friction clutches of small diameter. Their idea of such a clutch

seems to be a collar, nipping a shaft, or, in other words, to move the

clutched surfaces at as slow a speed as possible. Now, the driving

power of a clutch, when we assume a coefficient for friction, is directly

as the speed of the bearing surfaces, and, consequently, directly as

the diameter, or distance from the center. Some rules for such

clutches can be set down as follows : Balanced parts, balanced

strains ; avoidance of centrifugal force
;
gripping surfaces as far as

possible from the center, and, finally, substitute the whole clutch

with a shifting leather band whenever possible.

A correspondent of the American Machinist undertakes to describe

the qualities and duties of foremen in machine shops ; that is, what

foremen should do and be. A good many people have ideas on that

point, and think a foreman should know everything, be able to do

everything, and if there is anything left, should learn that as soon as

possible. Most foremen want to do what is required, but nature has

not bestowed on one man the power to execute the duties. Foremen

are born. The best of them can, only in a limited way, discharge the

duties that such a charge is supposed to comprehend. If any one

doubts that, let him try to find an ideal foreman.
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A correspondent of the American Machinist says the common rule

of providing increased grate area for wood fuel is wrong, and, not only

wrong, but the reverse of what is required. He claims that in burn-

ing light fuel, less grate area is required than for coal, and that

furnaces should be deeper. In erecting wood-burning furnaces, there

should always be 22 inches or more of depth from the boiler to the

grates. For cordwood, shavings, sawdust, and so on, a depth of 24

inches, or more, is best, if the fire is controlled by a damper, as it

should be, and the furnace kept full of fuel.

Jones & Britton, of Liverpool, England, have been scheming out

a new counter-sinking machine for ship's plates, that contains good

suggestions, if it is not the end in that line. The spindle and

its gearing runs on a trolle}^ mounted on a long swinging jib, and is

run out and in by the same lever which advances the drill spindle,

so a workman takes hold of this handle, and, without other adjust-

ment '

' pulls the spindle over the holes
'

' and does the work, the

movements all being free enough for that purpose. It is not a

symmetrical implement, but is the best one for that purpose that has

appeared.

In the discussion of topical questions at the late meeting of the

Mechanical Engineers, at New York, friction clutches received some

attention, and it is evident that our Eastern friends have not arrived

in that branch of constructive art to what is attained here in Cali-

fornia. The principal objection, and a sufficient one, to clutches

of the kind, was the friction of the running bearing and its lubri-

cation, when the clutches were out of use. Many, if not most of the

clutches in use on electric light plants on this Coast, have no running

bearings at all, except the collars for shifting. In the older forms

the pulleys have double rims, one sliding under the belt to start and

drive, the other stationary for the belt to rest upon when the clutch is

disengaged. A later and better modification is to provide axial sup-

port for the clutch pulley, outside and independent of the shaft, so

that when stopped there are no running joints. Either modification

obviates the objections urged, and it is a matter of astonishment that

they are unknown to the members participating in the discussion

above referred to. One of these California clutches is illustrated

elsewhere in this number.
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A Mr. Joseph Rerun has invented an expansion water trap that

has an element of novelty. The pipe is disposed in a circle or what

is equivalent to one, and there are tie rods across the sides in two

directions, so that expansion or contraction takes place around the

perimeter. It is, in effect, an expansion trap in small space with

a very long tube, and that far is an improvement. Can anyone tell

wf^ expansion traps are not more used, and why they are not, as

all inferences should teach, good serviceable instruments ? We could

never see why an expansion trap should not perform well.

Jet propulsion for vessels has, as we think, culminated in a plan

proposed by Mr. Meister, of Liverpool, England, in which a large

volume or body of water is pushed out through tubes set as nearly

as possible parallel to the keel. Direct-acting steam pistons being

employed to thrust the water out. This, in so far as efficiency, is

all right, but there are mechanical impediments in such a method.

It is not a very fast vessel at this day that moves 1,500 feet in a

minute, and the idea of reciprocating water pistons moving at such a

rate, or the quarter of it, is preposterous, and useless too, when the

floats of a feathering wheel are the same thing in effect as the pistons.

The best way to deal with jet propulsion in the future is to consider

it a mental disease.
'

' Duckfoot '

' propellors are science in com-

parison.

A friend came into this office a few days ago to ask where he

could have some work ground, and it took some time to think where,

if at all, he could find machinery to grind a few feet in length. This

is a fault in shops on the Pacific Coast. It costs but little to arrange

for grinding shafts, piston rods, and so on, and it is one of the

essentials in modern practice. Anyone who doubts this, and will

put a draw filed piston rod in a grinding machine, will be convinced

of how far turning and filing fails to meet the requirements,

especially for metallic packing. The first pass of a wheel over a file

finished rod, will cause it to look like the spots on a leopard. More

than once we have seen the consternation of railway mechanics when
a piston rod was put in a grinding machine and its faults exposed.

One example of grinding is enough to destroy confidence in work

finished in any other manner. Every true journal should be

ground, and all hardened work '

' must '

' be ground, so that a shop

without lathe grinding apparatus is wanting in essential implements.
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The Continental Iron Works, of Brooklyn, New York, have made
a good investment in their plant for corrugated furnace flues. This

is a very sensible kind of improvement that will make its waj' all the

more in the end by reason of quiet, confident presentation. There

is a gain of both strength, endurance and efficiency, with a moder-

ate increase of first cost. We have too few internally fired boilers,

especially on this Coast, where fuel is dear and feed water is not bad.

The Metropolitan Elevated Railway, at New York, have ordered

for their power plant internally fired boilers with corrugated furnaces.

Four large fly-wheels have given away during a period of four

weeks, which, to say the. least, is a coincidence. One at Chattanooga,

Tenn. ; one at Cincinnati, Ohio ; one at Greenville, Pa. ; winding up

with another at Manchester, N. H., where three persons were killed.

It is not necessary to go into descriptions of the wheels, or the cir-

cumstances of their failure, further than to say that in each case the

rules respecting cast iron fly-wheels were violated, although it is not

clear, or even probable, that fracture arose from over-strain on the

rims. A good rule is to divide 1,500 by the diameter in feet for the

number of revolutions such wheels can safely run, provided the
'

' fastenings
'

' are equal to the tensile value of the rims, and the rims

have a symmetrical section. There is also the problem of quality

in the metal, but the fact is, the limit is a commercial one, and makers

drive wheels as fast as they dare, to save weight and cost of iron.

Three of our great machine tool-making firms have been con-

structing large bending rollers for plates. The first machine was

made by the Niles Tool Works, for Mare Island Navy Yard, and

since then Messrs. Bement, Miles & Co. , and William Sellers & Co.

,

both of Philadelphia, have made similar or larger machines. What
the relative merits.of design may be are not easy to discern, unless

one is familiar with some particular work to which the machines

are to be applied, but it is safe to claim that in all these cases the

plans are commendable and good. The machine made by Messrs.

Bement, Miles & Co., for the Newport News Co., weighs in all

150 tons, and receives plates 1% inches thick by 15 feet wide, or

long, all motions being by means of attached steam engines forming

an integral part of the machine. The machine made by Messrs.

William Sellers & Co., was for the Boston Navy Yard, and judging

from the diameter of the rollers is the heaviest of the three.
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Mr. Maxim concludes, or proves indeed, that the most powerful

motor in proportion to weight is a steam engine. He claims to have

constructed engines of 300 pounds weight that developed 100 horse

power, meaning, as we suppose, the engines alone, and not including

boilers. His steam generator had 48,000 brazed joints, and was
heated by 45,000 gas jets, generated from hydro carbons. In his

.proposed aerial machine the dead weight of motive power, fuel,

water, and three men, is 5,000 pounds, and the margin over suspen-

sion, or sustension, is nearly one half, all of which may be curious

and true, but not useful. No one wants to go " that way " was the

utilitarian view of a friend, to whom these quantities were given.

^fr» ^^ e^^Xa

A writer in a St. I^ouis paper says he knows tool works where

twenty to thirty boxes of files are used each season. This is, no

doubt, true, but if we were purchasing tools, some other shop would

receive our patronage. The amount of files consumed at this day is

apt to be inversely as the amount of skill in a shop. The da}^ of

files is past, and the only circumstances under which they are

required is in special work, when there is not " duplication " enough

to permit the use of other means to remove surplus metal. Filing

is an expensive process, not only in the time consumed and waste of

labor but in the wear of implements. There is the further objection

that filed surfaces are never true. There are other and better ways of

shaping and cutting metal, also of smoothing it. " Chordal's

"

nigger, boring out a steam cylinder with some sand, and an old

grate bar, is an aggravated example of the filing process.

ELECTRICAL NOTES.

The Engiyieer, L,ondon, in computing the cost of electrical heat-

ing, puts a discouraging face on the matter by claiming that heat

thus obtained, at the present price of electric energy, will cost eight

times as much as the same heat derived from gas, at $1.00 for 1,000

feet of gas, and b}^ parity of reasoning, sixteen times as much as if

derived directly from coal. The functions of electricity are quite

enough now, more than we can understand and deal with for a long

time to come, even if new ones are not added, and the reconversion

of electricity to heat again after it has gone through a steam engine,

dynamo, and a heating apparatus, is not a very hopeful field for

experiment.
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Mr. Gisbert Kapp, in his late cantos lecture on electric transmis-

sion, closed with some remarks on the segregated driving of machine

tools in that manner, citing a large number of examples in England.

This is a case wherein this country should take the lead, or at least

begin furnishing machine tools with motors attached. The amount

of power required is small, not more than ^ horse power for small

tools, and not often exceeding 1 horse power for larger ones of the

cutting kind. The convenience of independent power in stopping,

starting and reversing, is such that economy of power becomes a

secondary matter.

Patent 460,122, "recently granted to Mr. Edison, filed in 1882,

and ten years in the office, relates to generating electricity by heat, or

directly. The claims read thus :

"
( 1) The process of generating electricity, consisting in subjecting

a body of carbon or carbonaceous material to a high temperature in

the presence of an active agent composed of a body of oxides capable
of combining with carbon at a high temperature, and a positive

element composed of a metal not acted upon by such active agent,

but located in contact therewith, substantially as set forth. (2) The
combination, with a melting pot and furnace, of a compound, one
element of which attacks carbon at high temperatures, and a gener-
ating or soluble electrode composed of compressed and consolidated
carbon or carbonaceous material, substantially as set forth."

For a patent of this kind to be ten years in the office is not

encouraging, but it was, no doubt, the fault of Mr. Edison himself,

or his counsel.

An electric railway company organized in Chicago, with a capital

of $2,500,000, purposes to construct electric railways with under-

ground conduits that are insulated and sealed, except contact points

thirty-two feet apart. These points are reached by a bar of metal,

also thirty-two feet long, that spans two of the fixed contact points

on the conductor, or is always in contact with one of them. There

seems to be in this proposition a distinct principle or mode of operat-

ing, corresponding to the " pick up " system of pneumatic railway

cars, and there is no doubt of very effectually preventing leaks, if

there is no exposure except at carefully insulated points thirt}^-two

feet apart. The main wires, after insulation, are to be enclosed in a

lead pipe, and around this is a subway of steel and iron. The com-

pany, it is said, have applied for permission to erect a line in con-

nection with the coming exhibition.
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If one is to believe the weekly reports of mines that comes

around, principally taken from newspapers published in the vicinity

of the mines, the industry is all the time in a wonderful way of

prosperity. There are rich strikes on all hands, innumerable stamps

about to be started up, and a general prosperity of everything

announced. This is pleasing, perhaps is harmless, but is not

accurate, consequently, not valuable. There is no way commercially

practicable, of securing periodical reports of the condition of mines

and mining property. Nearly all mines are incorporated, and the

shares in the market. The incentive to make a good showing is

strong, but there is the question as to whether general confidence is

not destroyed to such an extent by these favorable reports that they

really hinder the sale of shares, or of mines. It being now holiday

times, and the happy season of the year, we had better
'

' believe the

whole lot," and insist that all the mines are at work and prosperous.

It is certainly as near true at this time as it has been for a long time

on this Coast.

The practically closing of the great New Almaden quick silver

mines in Santa Clara County, is an event of great importance in that

district, and to the State at large, and is accompanied by circum-

stances seldom, if ever, seen in this country, the dismemberment of

a community, developed and grown up, segregated almost completely

from its immediate environment and completely from the world out-

side. There have been many stories of the improper control of

these people, numbering about 1,500, and, perhaps, has been in

respect to politics, as there is everywhere that such influences are

possible, but it seems the company have taken every means of

ameliorating the condition of their discharged people by furnishing

them supplies, money, and procuring them situations. It does one

good to see, now and then, some evidences of " soul" in a corpora-

tion, and we imagine that the kindness was inspired by Mr. Randol,

the manager, who has so long led and directed the mine force at New
Almaden. The ore has sank in quality and increased in cost of

raising, until the balances went the wrong way. The New Alma-

den mines are, for California, a veritable industry. The first ore was

reduced there in 1845. Extensive operations were commenced about

1850. From 1858 to 1860 the mines were closed by litigation. In 1870
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the property came under the management of Mr. J. B. Randol, who
has ever since directed its affairs in a successful manner. The
profits of the mines from 1871 to 1890 were $5,230,528. The whole

product during this period was worth $14,597,875. The total num-
ber of flasks, is 925,459, of which only 8000 were added in 1891.

Each flask contains 76.5 lbs. The company will, no doubt, secure

and develop other cinnabar mines in California, if such there be.

Messrs. Alexis and Louis Janin of this City, introduced some time

ago at the Mexican mines, some improvement in the processes of

reduction that have, it is claimed, proved very successful, and they

now propose to try the same improvement, at their own expense, on

Comstock ores at Virginia City. The processes have not been made
public, but coming from the source they do, should command atten-

tion. New processes for reduction of ore are not rare. They come

around with surprising regularity; saving all the gold—sometimes

more than the ore contains—at a trifling cost, but these processes

generally emanate from some one who knows as mnch of mining as

Congressman Farwell does of war vessels, and disappear as rapidly

as they come.

Congressman Bowers, of the Pomona district, it is said, has

printed at his own expense, 1,000 pamphlets describing the Temescal

tin mines, and has also paid for 500 small tin bricks to distribute

among the unbelieving.

Our exchanges come with denunciation of those who want to

" stifle the tin industry," and one who does not do a little reasoning

in the matter will be apt to suppose that there is in this country a

strong opposition to the tin industry. Such an assumption is in no

way warranted, so far as can be seen. This railing is to direct atten-

tion from the real issue, which is a tax of 2.3 cents a pound in the

interest of foreign owners.

What Mr. Bowers wants to prove with his pamphlets and tin

bricks, we do not understand. It is notoriously known that the

Temescal mines were sold in London in 1890, and that even the

machinery, of which $70,000 worth has just been received, has been

imported from abroad. It will be a pleasure to receive one of the

pamphlets above named, to see where the patriotic argument
comes in.

Colonel Robinson, in the sale of the Temescal mines, pre-

pared a prospectus setting forth in definite quantities the nature
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of the mines and their product, which appealed to the commercial

understanding of sensible people. This can be understood, and the

result was a sale of the property, but a tin brick is not a convincing

argument, and, besides, there is nothing for sale.

There is no reason why plates of iron and steel should not be

tinned in this country with native or other tin, but this is not the

point at all. It is the plates themselves that are the object of the

2.3 cents a pound, and Temescal pamphlets and tin bricks have no

direct bearing on rolling sheet steel and iron, or on the enormous

importations that were made for personal profit by these tin makers

previous to the present tax going into effect.

The disturbance of prices in the tin trade have been the* occasion

of great losses to the country, as no one can pretend to deny, and

just how these losses are to be recouped is a problem Congressman

Bowers should set himself about instead of distributing pamphlets

and small tin bricks.

MISCELLANEOUS NOTES.

To people on the Pacific Coast, the coal census of the United

States presents a problem. In 1889, 141,000,000 tons of coal were

raised, and the average cost when mined ; that is, raised on the

dump, as we would say, was 99 cents a ton. The same year the cost

of mining coal in England was six shillings sixpence a ton, but as

the coal was all bituminous, and the American coal, to a great

extent, anthracite, which is more expensive to mine, we may safely

set down the cost of coal mining in this country at one half as

much as in England. In Germany, and in France, the cost of

mining is much more than in England, and even in Belgium the

cost is double as much as in this country. In Pennsylvania, the

output of bituminous coal per man was over 600 tons. In Ohio

it was over 500 tons, and in Virginia over 600 tons. How is it then

that the price of coal is so high here, or anywhere else in the country

for that matter, and why must a duty be paid '

' to protect labor
'

'

when the men are doing double work for 20 per cent, more wages ?

Coal hewers, that is men who '

' get '

' the coal, as it is called in

England, and who constitute more than one half the whole force,

receive in Northern England $6.00 per week, to $7.93 paid in Penn-

sylvania, which, all things considered, is the lowest rate.
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The French subsidizing scheme to build up their merchant marine,

has not operated very well. In a recent investigation of the matter

by their own government, it seems that they have now less ships,

and but little more tonnage, than when the subsidy scheme was put

in force six or seven years ago. One fact was not discussed, a disa-

greeable one, perhaps, and that is that most of the subsidies paid

have found their way into the pockets of British owners. The
French operate ships cheaper than England can, or ought to, but

they tax, inspect, regulate and harrass them out of existence.

Engineeri?ig , L,ondon, had recently an article of interest on the

wages problem, showing a great advance in the "rate" of wages

in some Continental countries, notably in Germany, but, as usual in

such cases, said nothing of the "amount" of wages, or what the

increment of rate had produced. It is strange that one side, and the

most important side of the wages problem is continually omitted in

such essays. If followed to the production of wages it will be found,

in most cases, perhaps in all, that the accretion of rate is due to, or

permitted by either increased production or a fall in the price of

material. The wages problem, or as they call it in England, the

" industrial " problem, is just now commanding more attention than

ever before.

Professor De Volson Wood has been experimenting with a pulso-

meter, or steam vacuum pump, having 4-inch water pipes, lifting 25

feet, and found a theoretical efficiency of .013, which is, however,

less understandable than the dynamic duty, which was from twelve

to thirteen million foot pounds for 100 pounds of coal, This is one

eighth the duty of a good pumping engine of the water works type,

and is rather discouraging. The fact is that economy in steam work-

ing is found in connection with high and maintained temperatures.

There are, however, many cases where a pulsometer is an economical

machine for temporary use and in emergencies. All these things can

be, and are shown in computations that are as reliable as the course

of physical laws, but very few can understand or believe such com-

putations, and will continue to think that steam can be employed

in contact with cold and flowing water without much loss, whatever

the professors may say to the contrary.
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It is said that a common watch will indicate the cardinal points

in a very simple manner. If the watch is held, at any time in the

day, so the hour hand points to the sun, then the south will lie on

a line half way from the position of the hour hand and the figure

12 on the dial. For example, if at 2 o'clock the hour hand is

pointed to the sun, then the figure 1, half way between, will be

pointing to the south. If the same thing is done at 4:30 then the

south line will be at 2:15 on the dial, and so on.

The Treasury Department of the government, in its construction

of the tariff laws, or else the tariff laws themselves, seem to deal

but little with common sense in various rulings. The Century, for

November, in speaking of the remarkable productions of Mr. Cole,

called wood engravings, says: "To the Treasury Department Mr.

Cole's blocks are merely 'manufactures of wood,' and as such, are

heavily taxed at the Custom House, while the merest daub of the

youngest tyro of an art student may come in free of duty." This

is fine encouragement of wood engraving, a department of art in

which Americans excel, and which has recently had such favorable

recognition at the Berlin exhibition. We are unable to understand

Mr. Cole's work as "wood engraving," but whatever it maybe, a

premium would be much better than a tax for its encouragement.

Mr. J. W. Clarke, road-master of the Chicago and Western Indi-

ana Railwa}^ finds that the expense of maintaining 1,000 feet of

track, laid on metal ties, has been $45.50 for nineteen months, and

that the main part of this was in
'

' ballasting
'

' the road up to the

level of a parallel track laid on wood. Mr. Clarke further says the

track has been exposed to heavy traffic, is smooth and pleasant to

ride over, and that the rigid fastening of the rails, and their main-

tenance in a true vertical position, has avoided much of the wear

common on wooden ties. The circumstances of railway construction

in this country are such, that except on a few of the main lines, first

cost is the main thing considered. There has been laid down, in

various places, sections with metal ties, and it is time now that some

account of the results should appear. The railway lines of the

Netherlands have, for their length, done most in the way of laying

metal ties, and, so far as known, the result is a saving in every way
over wooden ones in that country.
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In Stone, for December, we are informed that " aluminium cannot

be made from clay." A startling statement to most people who have,

from various sources, learned that common clay is " half aluminium."

The above authority, which is a good one, further says :

'

' Up to the present time there has been discovered no known pro-

cess whereby aluminium can be economically extracted from clay,

and this for the reason that the metal there occurs in the extremely
refractory condition of silicate. The only ores of aluminum that can
be utilized under the present methods, are the double fluoride of

aluminum and sodium known as cryolite, the entire supply of which
is brought from Greenland, and the oxides corundum and beauxite.

The first named of the two is of value for abrading purposes, and
its production in the United States is confined mainly to North
Carolina and Georgia. This causes it to be rather an expensive ore."

The Wetmore whaleback ship, that crossed the Atlantic and then

sailed from Liverpool for Portland, Or., via the Straits, has come to

grief, and been towed in with a claim of $250,000 salvage against

her. There is no doubt that Captain McDougal has improved in

various ways that type of vessels known as barges, in so far as

reducing the cost per ton of carrying freight, but to assume that the

experience of a hundred years in naval architecture is to be " upset

'

by the inventions of one man, or firm, and in a few months' time,

can result only as a " fad.
'

' The history of the past furnishes no

precedent for such wonderful discoveries, and any change in the

order or principles of naval architecture will come as a work of

evolution. The writer, some 3
rears ago, attempted to trace, in Scan-

dinavia, the causes that had led to the present type of coast and

fishing boats there, and at the end concluded that they were the
'

' evolution " of at least one thousand years. So far as could be

ascertained from sketches, drawings and descriptions, there had

never been in one generation any change marked enough to be

chronicled or defined. The boats are as near perfect for their uses

as human ingenuity can hope to make them.

In several of our exchanges is noted, as an evidence of skill, the

making of a minute steam engine that will stand in a space of less

than half an inch square, containing 148 parts, and the whole to

weigh only three grains. The latter is, no doubt, a mistake, but no

matter, we are not repeating the fact or the description further than
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as text for saying that the term '

' skill
'

' applied to such work, is

employed in a strained sense.

, People must have amusement, and facts show that a portion of

human amusement must consist of freaks. The marvelous trait

must have its share, and minute mechanism is a proper subject, so

the makers of these small engines are pursuing a legitimate business

in producing them, if done for sale, or for their own amusement

even, but the faculties brought into play are not skill in the usual

sense. Patience is a main thing, next a delicate touch and good

sight, but, most of all is a resignation to wasted time. It is rather

hard to say how many mechanics, in the exact branches, could not

make such an engine, "if they wanted to." Skill, as it is commonly
applied, means proficiency in some art of a general and useful nature.

The Washington and Georgetown Cable Railway, at Washing-

ton, D. C, is, in effect, a central road through that city. It will

be, when complete, the most notable work of the kind in this

country. Washington is now the finest city in the United States,

and a cable line traversing its center, beginning at the Capitol, and

passing all the principal departments of the government, should

be worthy of its environment. A steep portion of the line at the

Treasury building, has, no doubt, determined the form of traction,

and it is well chosen. Sections of the cable conduit, which are

published in the Street Railway Journal for December, show a con-

struction that has only excellence for an object. The plans were

designed by W. B. Upton, of Kansas City, the chief engineer, in

conjunction with Mr. D. Bontecou, consulting engineer to the rail-

way company, and the work is being erected under the superintend-

ence of Mr. David Carll, the resident engineer. The engines will

be made by Messrs. B. P. Allis & Co., of Milwaukee, Wisconsin.

There will be 15 miles of line, and the speed of the cables is set at

nine miles an hour.

It is to be regretted that with all of our knowledge respecting

petroleum, its procuration and manufacture, that the new field in

Peru has not come under the control of American capital. The
amount this far received is not great, but enough to indicate a per-

manent source. L,ima is now supplied, and arrangements are being

made to send petroleum to China, Japan and Hawaii.



LITERATURE.

Engineering Magazine, December, 1891.

The first article in the Engineering Maga-

zine for December is one by Prof. Coleman

Sellers, under the title of "American Su-

premacy in Applied Mechanics." A little

more modesty in title, and some more prac-

tical information respecting processes and in-

ventions in which we may claim "eminence"

in this country, would have made an inter-

esting essay ; as it is, wre fear there is another

corner supplied on which to hang ridicule

and adverse criticism. It is on the whole very

like, and was no doubt inspired by a Century

of Invention, which, to say the least, extended

neither our reputation nor interests in the way
intended. To set down Howe, who invented

one feature that afterward became essential

in sewing machine manufacture, as the

author of the whole art, or to ascribe to

Thomas Blanchard the pantograph system

of producing irregular forms, after the same
thing had been invented by others, notably

by James Watt, is " provincial," and we will

add that all this class of writing, and in all

countries, for all countries have it, is charac-

terized by unavoidable inaccuracy.

In some cases, as that of John G. Bodmer,

when a learned society of unquestioned

standing like the Institution of Civil Engin-

eers, undertakes to put on record from care-

ful and proved sources, some account of his

works, and during the time of these works,

such matters can lay some claim to accu-

racy, especially when, as in Bodmer's case,

every fact is given with date, place and spe-

cification, but otherwise such eulogies are

more apt to be a matter of personal feeling

than accurate history.

There is also a farther objection to any

literature that ascribes to one man the origin

and development of an art. Such develop-

ment is always a matter of evolution, due to

the energies of many men, and commonly to

many countries ; and to ascribe all to the

first maker, the man who discovered the

want, is neither exact nor fair. Then again,

the credit given in such cases is not meas-

ured by the scope and ingenuity of inven-

tion, but by the universality of use that

follows. For example, what is one of Whit-

ney's saw-cotton gins compared to a screw-

making machine, or a hundred others

infinitely more ingenious and complicated,

that are confined to special uses, not popu-
larly known.

Bight other leading articles are of emulating

excellence ; one by Mr. E. H. Williams, on
•'Geology, from a Business Point of View."
will attract attention, in so far as it points

out what is every day becoming more appa-

rent, that mineral bodies must be traced

geologically.

The author gives some interesting facts in

his paper respecting the discovery of min-

erals, among them the great zinc mines in

Pennsylvania, as follows :

"A walk over the mountain to Friedens-
ville, Pa., one day, when farmers were plow-
ing their fields, brought the late Dr. Roepper,
well known to mineralggists, to where a
team was dragging a plow near the road. A
talk with the driver brought out the fact that
his farm was cursed with more than the usual
amount of stones, and a sample was tossed
over the fence to the doctor as evidence. It

was recognized as a mass of quartz carrying
calamine—a silicate of zinc. The fence was
climbed and the two followed the plow for-

ward and back across a field covered with
similar masses. Had the doctor been a Yan-
kee he would have bought the farm and died
a rich man. As he was only an honest lover
of Nature he said a few words to the plow-
man that transformed an exhausted Penn-
svlvania farm into the seat of the Ueberroth
mine, that set in operation the extensive
zinc works at Bethlehem, Pa."

Of Leadville, Colorado, there is the fol-

lowing :

"California Gulch, Col., was a worn-out
placer mining town when a man we shall

call Jones dritted there. Thousands of dol-

lars had been found and about as much lost

;

a rough town had sprung up like a mush-
room, and like it had disappeared with the
exhaustion of the deposit, so that Jones came
to a dying town and a worn-out camp. The
remaining miners worked in a listless man-
ner at claims that had been exhausted and
abandoned, and, whether they made money
or not, they all expressed a decided opinion
about the " dry bone," as they called a heavy
white rock that clogged the riffles of their

sluices, and had to be removed by hand, as

it was too heavy for water to remove. Jones
had not been in luck, or he never wTould
have come to such a place ; but he had a
slight knowledge of mineralogy and the use
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of the blow-pipe. He recognized the " dry
bone" as carbonate of lead, and his blow-
pipe showed him that it was carrying silver

in good amount. From that time he pros-

pected for its outcrop, though he pretended
to hunt for gold. When discovered on some
out-of-the-way corner of the camp he would
be trying to find a "color" in dirt of no
value, and soon secured the reputation of a

fool, and the compassion of the more experi-

enced. At length the origin of the ore was
found, and a Chicago capitalist supplied the
money to locate and work the claims. After

waiting for years, until the owners of the

necessary pieces of ground had decided that

there was no use in hunting longer for gold,

and had abandoned them for Jones to stake

out, the world was quietly informed that the
much-anathematized "dry bone" was one
of the richest silver ores in the world, and,

in a day, the butt of endless jokes was lauded
to the skies as a wise man and a probable
millionaire, and California Gulch, the worn-
out gold digging, leaped into vigorous life as

Leadville. This is but one of many instances

where the glance of an experienced eye
found the fortune that Nature had been hold-

out to the gaze of blind men for ages."

Other articles on "The Canadian Pacific

Railway," "A Permanent Census Bureau,"

"The Manchester Ship Canal," "Impure
Water and Public Health, " " Conditions

Causing a Cold Wave," are all wholly up to

the standard of the magazine.

The Steam Engine.

A TREATISE ON STEAM ENGINES AND
BOIEERS, BY D. K. CEARK.

PUBLISHRD BY BLAKIE & SONS.

This extensive volume of nearly 1,600 pages

is perhaps the greatest work of its well known
author, and perhaps the last, if so, a fitting

monument to his memory.
We are relieved here from presenting an

estimate of the book's value, and describing

its authority on the extensive subject to

which it relates, by the first portion of Prof.

R. H. Thurston's Introduction, which reads

as follows

:

"The appearance of an exhaustive work
on the steam engine, written by an engineer
of fifty years' experience, and of unsurpassed
distinction in his profession, is an event ot

exceptional importance to all who are in-

terested in the subject, whatever their sta-

tion or vocation. To those engaged in that
branch of engineering known distinctively as

steam engineering, this work will be especi-

ally welcome, as including the slowly gath-
ering knowledge of the subject which has
been accumulated since the days of Watt,
and as giving a compendium of the most re-

cent practice. British mechanics need no

introduction to its author ; nor, in fact, does
the specialist in the United States, or in any
part of the American Continent, if of suffi-

ciently long experience to have remem-
brance of the work done a generation ago
by Mr. D. Kinnear Clark, in the establish-
ment of the best practice and the science of
the steam engine. Mr. Clark's Railway
Machinery has been one of the engineer's
" classics " since the date of its publication
(1855), and his services in determining the
nature and extent of the internal wastes of
the engine and the laws of their variation,
have placed his name beside that of Hirn in
Europe, and of Isherwood in the United
States, both of whom gained their fame by
prosecuting an investigaticn first opened by
Mr. Clark in 1850-55.

"

Since that time Mr. Clark has continued
to give his attention closely to engineering
matters, and the publication of his Rules,
Tables and Data for Mechanical Engineers,
with its splendid collection of facts and fig-

ures, has further shown the nature and ex-
tent of his researches. Meanwhile he has
also been at work systematizing and prepar-
ing for publication the information thus ac-
cumulated during a long life of professional
practice and research. The result is a treatise

crowded with illustrations of the best cur-
rent practice, and with facts and principles
derived from long experience in the labora-
tories of the physicist, and in workshops
of the engineer, and by the scientific investi-
gation of the economics of the completed
engine."

To this we will add, that while in common
with others, we have in mind an '

' ideal
'

'

work on steam power, there is a want of

words, or even want of conception as to

what such a work should be, and this pau-

city of resources we .supplement by saying,

Mr. Clark's book is much nearer that ideal

than anything else that can be referred to.

It is not correct to assume that the subject

is too wide to be embraced in a single treat-

ise. That is a question of application.

Whatever pertains to a personal profession

or business should certainly be compassed

in one book of reference, as it is in the present

case. Even construction cannot be consid-

ered separate from performance, and per-

formance is but the experimental part of

theory. It is one connected whole, and, as

we believe, better arranged and presented in

the present case than ever before in any treat-

ise of the kind, an assumption that finds

some warrant in the eminent firm that pub-

lish the book. It is a subscription book in

four volumes, and is sold here at $18.00,

which is not a large price for a book of the

kind and value. Such works, of necessity,

have to command a good price.
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The Alessandro Mining' District.

This pamphlet of 52 pages, with topogra-

phical maps, is sent by its author, W. Ham
Hall, C. E., who was appointed to report

upon the Alessandro irrigation district, a

body of land embracing 21,000 acres, lying

mainly in San Bernardino County, Cal.

This is the third district that has been

surveyed by Mr. Hall, and in some respects

shows that the work is easier, or becomes

more complete with experience. Not that

this was lacking in Mr. Hall's case, because

as State Engineer he had mapped in general

the San Joaquin Valley counties, and other-

wise has given the subject of irrigation much
attention.

The Alessandro district was a part of the

reorganized Bear Valley Irrigation Com-

pany, incorporated in 1890, with a capital of

$4,000,000. The irrigation district of 21,000

acres was set off, and it is this which forms

the subject of the present report. Water is

delivered on each ten-acre tract, at its highest

part, the pipes being of steel where under

pressure, and of iron stone where there is no

pressure. $80,026 has now been expended

within the district on water distribution, and

the whole can be considered as an advanced

example of California irrigation methods.

Bonds have been issued to the extent of

$765,000, against a valuation of land of

$2,436,036.

The Practical Catechism.

Messrs. John Wiley & Sons, New York,

send a copy of the above work, by Mr. Rob-

ert Grimshaw. Not understanding clearly the

"ultimate " idea of the book, an inquiry was

sent to the publishers, who send the follow-

ing communication, which is much better

than any notice of the book that we can

prepare :

"Ed. Industry— Sir: Answering your
valued inquiry of the 1st inst., in reference
to the ' Engine Runner's Catechism :'

It is not ' a part of a technical dictionary,

'

as it defines few, if any, words or phrases;
further, there is no alphabetical arrangement,
save that the various kinds of engines are

arranged 'A,' first, etc.

It represents, in some measure, a series of
queries which might be addressed by an
examing engineer to a candidate for license

to run an engine, or admission to the ser-

vice, although some of the questions are
those which have been asked by inexpert or
cautious engineers. The author has tried to

make it possible for the non-expert to find

in it a great number of answers to questions
which come up daily, and at the same time
he makes it simple enough to give 'Tom,
Dick or Harry ' no difficulty in getting just
what information he wanted in such shape
as he can use it. Neither an experienced
mechanic, like yourself, nor a college pro-
fessor, would hesitate to reeommend it as
correct beyond suspicion.

It is to help, for example, Smith (who is

running a Buckeye engine and is suddenly
put in charge of, say a Porter-Allen engine)
to handle the latter without exposure of his
inexperience.

It is to aid engine runners distant from
friends with whom to exchange advice and
information to get out of holes without hav-
ing to go ten miles, or wait a week for
answer to written queries.

The catechism plan is chosen because few
of the men for whom it is intended know
how to dig one fact out from a bank ; they
want to know one thing at a time.
The index is unusually full, because some-

times what they do want to know, they want
to know right away. "

The book is convenient in size, admir-

ably indexed, neatly bound, and costs only

$1.50.

Catalogue of Michigan Mining School.

WE have received a catalogue of the above

institution for 1890-91, and are a little sur-

prised at it, that is, are surprised to learn

that on the Keweenaw Peninsula there is a

school that can boast of all the most ad-

vanced means of education in technology and
mining, where only 20 }

Tears ago the district

was, in a sense, separated from the world.

Michigan has always been foremost among
states in her educational enterprises, and the

environment at Houghton, where the school

is situated, is certainly what is required for

a mining school.

It is in the great copper district—is indeed

in the center of it, where, as at Frieberg in

Germany, there is at hand examples of all

kinds of mining engineering, mining machin-

ery and a mining atmosphere, so to speak.

The curicuhim includes instruction, or prac-

tice rather, in metrical quantities, which is

proper and desirable at this day.

A considerable part of the "review " mat-

ter has been laid over from this issue, but

will appear in the next number. The failure

to receive a number of new engravings pro-

mised for this issue, has- modified and dis-

turbed the present number in various ways.
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A MERCANTILE DIALOGUE.

Scene.—Mills Building, New York. Office of Finance Seer, Esq., of the

Associated, etc. Enter Mr. West Shore, of San Francisco, with a roll of drawings,

papers, etc

Mr. Finance Seer.— " Glad to see you, Mr. Shore! You are

a long way from home. Got your letter and have cleared away
things for a little talk over the subject you mention. When did you

arrive ?"

Mr. West Shore.— " I arrived yesterday, but have been some-

time on the way, stopping at Denver, Kansas City, Chicago and

Washington. I wanted to observe the trend of affairs, and how
business matters differ from our own. Everything was mixed up
with railways. There was railway in everything, down to blacking

boots, and as all seemed to emanate from a focal center hereabout, I

have followed the scent, and here I am."

Mr. SEER.— " You are right, Mr. Shore; everything is railway

now-a-days. Their influence, power and espionage covers all. By
suffrance of the American people, who are the most easily imposed

upon of any in the world, the railways have 'scooped,'—that's the

term they use, Mr. Shore—the money, the laws, the talent, and I

was going to say, lands of the country, but we must not waste time.

You say you had a commercial scheme to present to me. Before

presenting it, however, let me ask why you did not present it in San
Francisco ? You need not answer, Mr. Shore. That would be wast-

ing your time. You know one must have a little joke now and then.

It relieves the tedium of business."
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Mr. Shore.—"As intimated in my letter, I want to present some
views respecting the commerce of the Western Coast, and especially

of San Francisco ; also some plans relating thereto, that need pro-

motion and capital. I have notes of various points relating to the

volume and nature of trade. Its natural and unnatural lines, and—

"

Mr. SEER.—"Excuse me, Mr. Shore, let us waive that; I mean
the statistics and facts

;
3^011 need not trouble yourself about that.

We know more about those matters than your people do on the Pacific

Coast. Why, not one of your merchants could tell why there is

at this time 40 per cent, less goods in your bonded warehouses

than there was sixteen years ago. No ! Don't trouble yourself,

Mr. Shore, on this branch of the subject now. We will discuss it

further on, if necessary. What is it you have tangible, and ' in the

flesh,' so to speak ?"

Mr. Shore.— " I am afraid that in order to explain I must occup5r

some time and become tedious, but I will do the best I can to be

compendious.

In the first place, I will say, our city and its wonderful harbor

are playing little or no part in the natural commerce of the Coast.

The local products that can come down hill, so to speak, or are

drained in by water traffic, are shipped and sent abroad from San

Francisco in vessels belonging to other countries that have to come

here in ballast for that purpose. Our commerce has but one leg, as

one might say, and that leg, thanks to our parental Government,

is owned, as I have said, not only by other people, but in other

countries.
'

'

Mr. SEER.—"Mr. Shore, you are again quoting axioms and

facts written up on the very walls here, but I see it is necessary to an

explanation of what is to follow. Excuse my interruption."

Mr. Shore.—"When our merchants import anything for local

distribution on the Coast, and it is not much now, the}- enter it at

New York, or New Orleans, and bring it by railway to the Coast,

paying enormous rates for carriage, and submitting to exactions and

rules that have nearly destroyed not only our commerce, but all

spirit of independence. What is left is mainly what the railways are

pleased to earn' through our City from water connections under their

control. Of this latter, there is no complaint to make, but it is of

little advantage to our City and people, except the few who own the

railway. Now, what we need is the other, or inward leg of our

commerce, by the sea ; so that goods and supplies of all kinds for the

' slope,' as we call it, will come to our ports and be distributed from
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there without being carried across the continent. Now, to accom-

plish this, we propose a line, or lines of American-owned steamers,

locally-owned as far as possible, but American-owned in any case.

We want steamers to run to New York, and steamers to European

ports, especially to Liverpool, and I have here with me plans for

steamers ; also careful estimates of the working and profit of such

lines, prepared by an eminent engineer and shipbuilder on the Pacific

Coast. It is these things I want to show and explain to you."

Mr. SEER.— " Now you are getting on ground that can be dis-

cussed. How many steamers will carry the inner and outer trade of

your port ? How much will they cost, and why do you think such

steamers can compete with the sailing trade that now carries your

wheat and other products ?'

'

Mr. Shore.—"Answering your questions in their order, we
need ten or more steamers exceeding 5,000 tons capacit}^. They will

cost from six to eight millions of dollars. The third question I can

not answer categorically, but will cite you to the present aspect of

the world's carrying trade. The great American lakes are an exam-

ple where steam has triumphed. The long routes to Australia and

Asia, where the distances sailed are much the same as from San

Francisco to New York or Liverpool, are fast becoming steam routes
;

in fact, our Port of San Francisco is nearly the only one left for sail-

ing .ships, and even now there are signs of the steamers contending

for the wheat trade.

At Port Glasgow, in Scotland, the keel is laid for a vessel of

7,000 tons, to be impelled mainly by steam, for the San Francisco

wheat trade. The fine clippers now in the trade will, no doubt,

remain for a long time, but sooner or later must succumb to steam,

and to our steamers, if we get them.'
1

Mr. Seer.—"Mr. Shore, I must admire, or even praise your

arguments and views. The scheme is a good one—a first-class one,

and will pay, and now comes my turn to do a little speech making.

Just across that hall, in some offices within call, there is an asso-

ciation, we will call it, or perhaps aggregation will be a better term,

of four hundred millions of dollars of trans-continental railway

interests. Just hold your breath and see if you can get ai:ty kind of

mental conception of what four hundred millions of dollars is ! Do
you know whether it would be a houseful, a steamer load, or a street

full ? But no matter, we can get at it another way.

Suppose you had your steamers done, worth eight millions, your
investment would be just two per cent, of the railway interest. Sup-
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pose next, that this trans-continental interest was damaged, or even

threatened by your steamer line. The}' would just call up your

shareholders and sa3r
,

' steamers are a risky investment ; they sink

sometimes ; wear out pretty fast, and are out of sight and reach

most of the time. Now, just hunt up some safe place where they

will not foul and anchor them, or what is better, send them off into

some other traffic, and we will pay you eight per cent, per annum on

your investment. You can send here every three months for a two

per cent, dividend and it will be ready. You will have no risk, no

trouble about strikes, no revenue laws or custom house clearances to

bother you.

'

Suppose this, Mr. Shore, and then figure out the cost to the rail-

ways. The annual amount to be paid to your ship company would

be $640,000. The quarterly dividend would be $160,000, and the

amount each year would be about ' an eighth of one per cent. ' of the

other investment, or what is called investment. How does that

strike you ?"

Mr. Shore.—" It looks astounding. It would pay, no doubt, to

do such a thing, but is it possible or probable ?
"

Mr. SEER.— " You have not been out long enough yet Mr. Shore

from the land of weather, orange groves, and your .somnolent City.

Pay ! Do you think the carrying from San Francisco Bay the only

stake being played for? There is the great southwest that raises

half the cattle for one thing, and products that can only be estimated

by thousands of tons, that these railway lines carry across the con-

tinent to be shipped from Atlantic ports. You have heard, perhaps,

of a southwestern deep-water harbor convention at Topeka, and,

later on, one at Denver, to promote the establishment of an outlet for

these products at Galveston or Indianola, perhaps not, though. You
don't hear much out in San Francisco of these things.

These conventions are all bosh, in so far as accomplishing any-

thing. The same eighth of one per cent, that will squelch your ship

lines, will, at the same time, stop the Southwest Harbor scheme at

Galveston, Velasco, at the mouth of the Brazos River, too, where

some people are dumping a few millions just now, under the delusion

that the people across the hall will tolerate aity such interference

with their interests and plans."

Mr. Shore.—"But, Mr. Seer, is there no patriotism left, no regard

for the country as a whole—none of that spirit left which founded

and built up our country ? Is there then nothing but a scramble for
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personal ends? Has trade and commerce, as we call them, become

nothing but a pool of corruption ? '

'

Mr. Seer.— " No, I will not assert nor admit that, but the spirit of

our day is one of pure selfishness. The government, the fountain

head, in its national polity, sets the example of one man eating

another's bread. The people cannot be blamed for following,

but we are not able to discuss the ethics of this thing now, only

the facts.

You have a strong coast line of ships out in your country, man-

aged by men of high moral integrity and unquestioned business honor.

They have over twenty ships, I think, not very valuable ships because

only worth about $75,000 a piece as taxable property. Two of the

principal ships of the line, and, I think, one of the smaller ones, are

now anchored in Richardson's Bay, near your City ; a nice quiet

place, safe from storms, and pretty safe from the sight of inquisitive

people. They are not out there to cultivate barnacles upon, barnacles

are of no value. What are they there for Mr. Shore, do 3
tou know?"

Mr. Shore.—"There because since the boom in Southern Cali-

fornia the freights have fallen off, so there is not freight enough

to pay the traffic."

Mr. SEER.— " Where are you staying in New York, Mr. Shore?

Excuse another joke. 1 must have one now and then, and I warn

you to look out for dropped pocket books, the man who met you in

Milpitas, and knew your father in the Western Addition. Mr.

Shore, excuse me, 3^ou are verdant. These ships over in Richard-

son's Bay are earning more than those in commission.

Just apply the principle of that mathematical scheme I worked out

a few minutes ago to these ships, and see how much your only rail-

way company would have to tax their investment to pay for the use

of these ships, or their non-use I should say, but the railway people

do not do any such thing ; the people at Los Angeles, San Diego,

and elsewhere along the Coast foot the bill, and not only foot the

bill but pay for the privilege.

The railway gets the freight now, there is no other means to con-

vey it, and they not only add to the rate enough to pay for these idle

ships, but a dollar or two on each ton to make sure, and pay them

for the strain on their conscience. They are good men, I mean
morally good, and do you suppose a man is to wrench and abuse his

conscience for nothing ?
'

'

Mr. Shore.—"I am astounded. I never thought of this, and

never thought of other ports being in the same condition as our own."
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Mr. SEER.— " There are none in the same condition, that is, none

with a city of 300,000, bnilt np and equipped for commerce. Look
at Galveston ! The government engineers have been there for half

a generation, fooling around to deepen the channel, and have only

deepened the disgust of all well-informed people with their pretended

efforts. Why there is less water on the bar there now than there

was at the beginning, and now they modestly ask for seven or eight

millions more to go on with the work. The fact is the railway

interest knows that the Galveston scheme is a safe one, and that no

deep water port is likely to be made there, hence it is a safe place to

keep the engineers at work, and the government's money is well

spent, because they might fool around and open a channel some-

where and then there would be more steamers to pay out, moor

or send away. The railways can stand a good deal, but it is not

necessary. They do not have to buy their way, except in small

cases like yours, for example. They have another means of killing

water traffic, but you must excuse me, it is time for luncheon."

Mr. Shore.— "I am amazed, Mr. Seer, and must go to the hotel

to sit down and think. I want to hear more of this matter, how-

ever, and beg that you will continue the subject at some other time."

Mr. Seer.— "Certainly. Come in any time about ten. If I am
engaged, one of my clerks can give you the information. It is not

hawked about, but it is kept in the safe, so to speak, but we will

divide up with you with pleasure. Now, as a joke, don't pick up
any pocket books on your wa}T back to the hotel, and do not mention

weather or hydraulic grants, you might be imposed upon. Good day. '

'
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WAGES IN MEXICO.

It was hoped that space could be afforded in this issue of Indus-

try to publish in full the late essay of Minister Romero on '

' Wages
in Mexico," contributed to the January number of the North Ameri-

can Review.

The article is written in an able and scholarly manner, and indi-

cates not. only a consummate knowledge of the facts in the case, but

a clear grasp of the economical problems attending on the subject.

Minister Romero has long been a resident of this country, and repre-

sents the highest authority that can be named on the subjects

treated.

The article, as a whole, is a strong argument in proof of a propo-

sition set forth in these pages for three }
rears past, that wages are

very nearly uniform the world over, when measured by their product,

and that the amount of wages—not the rate—is the true thing to be

considered in all economic problems into which the subject enters.

The Department of Public Works, which is a very important

bureau of the Mexican Government, has for some time past been

diligently collecting data respecting labor and wages, and finds that

in twemy-nine States of the Republic "field wages," or laborer's

wages, average 36 cents a day.

The highest rate is in Sonora, where it is set down at 65 cents a

day. In some States it sinks to an average of 25 cents, with a

minimum of 12^ cents in Hidalgo, and 30 cents in Sonora. In

IyOwer California it is uniform at 50 cents a day.

In respect to rate and amount of wages, Minister Romero says :

" It is a fact that wages in Mexico are far lower in many cases

than those paid for the same industries in the United States ; but
this ought not to seem strange when it is considered that this country
pays probably the highest wages in the world ; and not even the

foremost manufacturing nations of Europe, as England, France,

Germany and Belgium, can compete with it in this regard. Yet,

while it is true that labor in the European countries is not so well

remunerated as in the United States, it must be taken into account
that it does not produce there as much as it does here. I am assured

by competent persons that a bank-bill printer, for instance, does not
print in England more than 1,500 sheets per week, while the average
work done by the American workman is 6,000 sheets per week ; and
it is stated in the Journal des Economistes, that a French weaver can
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take care of only four looms, a Belgian of five, an English weaver of

six, and one from this country of eight. But the actual production
during a given working time is in Mexico far less than in the United
States, or even in Europe. The da}T

's work of a Mexican laborer

very likely represents only one fourth of what is accomplished
during the same time b}^ a laborer in the United States. A
Mexican laborer working from ten to eleven hours a day, for instance,

accomplishes less work, or produces less, than a European or an
American laborer in nine hours, and in some instances the dispropor-

tion is as great as 1 to 5. I have been assured that a Mexican brick-

layer in eleven hours' work does not lay more than 500 bricks, while
a brickla3'-er in the United States lays 2,500 in nine hours ; and that

a Mexican weaver cannot attend to more than two looms. Under
such conditions the high wages of $3.00 a day paid in the United
States are no higher than the wages of 50 cents paid in Mexico, so

far as the product of labor is concerned. '

'

In respect to the cost of living, which is directly connected with

this subject of " rate " of wages, the statistics furnished are surpris-

ing, showing that the necessaries of life cost nearly double as much
in the City of Mexico as they do in New York. We select from

tables given, a few of the principle articles :

Article*. Prices in the City of Mexico, Prices in the United States.

Iron (pig) $32.00 per ton $19.00 per ton

Coal 1G.00 " 3.18

Flour 05 per lb. .01% per lb.

Bacon 50 " .20

Coffee 22 " .19

Ham 50 " .18

Pork 11 " .05%

Paper (printing) 15 " .05

Salt 07 " .04

Sugar 21 " .05

Tobacco 24 " .06^

Cotton prints 10% per yard .03* per yard

Minister Romero explains that these prices are due, not only to

a very high federal tariff on commodities imported into Mexico, but

also by reason of internal tariffs between the States, or assessed by

States, in addition to the National tax, and he comments as follows

on the sj^stem :

'

' When economical errors of long standing prevail in a country

and become imbedded in the people, the most effective way to eradi-

cate them is sometimes to make their remedy a subject of stipulation

with a foreign country, giving it thereby a special force ; otherwise,

if the remedy is enacted by one Congress, another can repeal that

measure, as has been the case in Mexico with the alcabalas exercise.

We have great respect for international agreements, and hold that

the legislative branch of the Government cannot abrogate them,

unless with the consent of the other party, or in case of war.
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It is now time to show that the low wages paid in Mexico do not

produce cheap commodities, and could not, therefore, by competition,

lower the compensation of labor, or the cost of similar manufactured
articles in the United States.

We pay at home, in several cases, wages amounting to about a

sixth of what is paid here for similar work, and yet the production

in Mexico, with such low wages, is a great deal more expensive than
the production of similar articles in the United States, with probably

the highest wages in the world, and with prices consequently higher.

It is true, that wages are one of the principal factors in the cost

of production of all kinds of merchandise, but they are not the only,

and in many cases not even the principal one. The question of

wages is very complex, and it seems that, in comparing the wages of

this country with those paid in Mexico, two important factors are

overlooked : first, the cost of living in each country, or the purchas-

ing power of the currency in each ; and, second, the amount of com-
modities produced in each country by the same unit of work, either

on account of the greater fitness or greater physical strength of the

laborer, or through the use of machinery, which increases the

amount of production and cheapens it enormously. When these

two circumstances are taken into account, it will be found that the

high wages paid here are often no higher for the work performed,

perhaps in some cases even lower than those paid in Mexico and in

other countries ; and only in that way can we explain how this

country with its high wages can produce many articles—for instance,

watches and clocks—which compete successfully with those made in

Switzerland, where wages are comparatively low.
'

'

After going over a number of articles to show that their high

price does not promote their manufacture, Minister Romero refers to

printing paper as follows :

"It is much the same with manufactured articles, like com-
mon printing paper, which in the United States is worth about 3

cents a pound, and in Mexico 15 cents, although we have abundant
raw material and water power for its manufacture. To encourage
the making of paper, we established an import duty on foreign

unsized and half sized paper of 10 cents per kilogram, or over 5

cents per pound, equivalent to over 100 per cent, ad valorem, which
was reduced by our present tariff to 5 cents per kilogram for the

unsized, keeping the duty of 10 cents on the half sized paper ; and
notwithstanding this, we import printing paper from this country,

where the wages are so high compared with ours. Something similar

happens with cotton and cotton prints, the former being worth 5 cents

per yard in this country, and from 10 to 15 cents per vara of 33
English inches in Mexico, and the latter, which are sold here at 8

cents per yard, being worth in Mexico about 20 cents per yard."

On smuggling, there are some suggestive remarks applicable to

the opium traffic in this county, with the difference however, that
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opium is much easier to smuggle than tobacco, being less bulky in

proportion to value.

' 'A very suggestive instance where high duties encouraged smug-
gling came under my personal observation. Mexican tobacco could

not reach the northern States of Mexico on account of the high rates

of transportation, to which I have alluded, and it could not be raised

close by, because its culture was for several years a government
monopoly. Therefore the inhabitants of that region used tobacco
raised in the United States, which the)* bought at a moderate price.

Our import duty on tobacco up to the year 1878 was $1.25 per kilo-

gram, or about 66 cents per pound, and although tobacco from the
United States was consumed in all the frontier of Mexico, and that

was the only tobacco imported in the free zone, which at that date

was limited to the State of Tamaulipas, and although the yearly

importation exceeded one million pounds, yet there hardly appeared
in the treasur}* an}* revenue collected on this article. At that time I

had the Treasury Department of Mexico under my charge, and, hav-
ing observed this fact, I obtained the sanction of the President, who
then had full authority from Congress for that purpose, and reduced
the duty on tobacco to the comparatively moderate amount of 16

cents per kilogram, or less than 8 cents per pound ; and from that

time we derived some revenue from foreign tobacco. I could men-
tion many other instances as forcible as this one."

The duties collected on merchandise imported into Mexico in 1889

were 84.7 per cent, of the value, which is very nearly twice the rate

collected in this country for the same year, that being 44.4 per cent.

What such a method of collecting revenue will eventuate in there,

it is hard to foresee, but one thing is sure, it has, as Minister Romero

shows conclusively, neither increased wages nor founded skilled

manufactures in Mexico.
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EXTRACTS FROM A NOTE BOOK.
[BY "TECHNO."]

No. XIII.

—The Red Annex, mentioned in my last notes, has

been investigated, and instead of containing, as I supposed, some

peculiar machine^, there was only a squad of boys, ranging from

five to fifteen years of age. They were orphans, and I was not long

in finding out what my Uncle was hinting at. These boys are joint
'

' wards '

' of the Government and of the works with which their

building is connected, and the scheme of their care and education is

one worthy of the
'

' long heads '

' these northern nations have given

evidence of in their social economy.

The boys are taken by the Government and domiciled in the

Red Annex, under a contract with the firm or company owning the

factory, in which the factory furnishes buildings, heating and per-

haps food. The Government furnishes instruction, in the way of

schooling, maintains discipline, and conducts the moral part. The
works furnish implements and material for wxorking, and the tw7o

go on together.

The bo3^s make toys, baskets, rugs out of pine shavings, and a

hundred more small things of wood or iron that do not require much
skill. There are forges, work benches, and the usual paraphernalia

of a shop, but mostly of a miniature kind. The food is plain, very

plain, but wholesome and enough. The work is also plenty, and

there is no idle time there, in this embryo shop. Discipline is kind,

but like the laws of the Medes and Persians is inflexible.

The main point of all, howTever, is a romantic one. The energy

and success of all human efforts depend upon some end in view,

some goal to be attained, and there is here such an object. Between

the school and the works is a mysterious door through which the

orphans, after certain qualifications, pass on into the works and

become full apprentices. To gain an entrance at this door is the

dream of all. For that object no labor is too hard, no effort too great.

The mysterious door is then in view, a perpetual talisman, and as a

moral agent has more power than all the mottoes, maxims, lectures

and the like that were ever invented.

It is a fact there present wTithin grasp, and means a great change

of life, more privilege and elevation to a new sphere, in short, is, as
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my Uncle claims, the most ingenious educational expedient the

world has ever invented.

After passing the "Red Annex" and his term in the works,

the boy or man goes out into the world an educated mechanic, an

independent man, to add to the working force of the Nation.

He has not, at any stage, been a charge upon the country, that is,

felt or worth considering. He has not suffered from being an

orphan, indeed the reverse in most cases.

-I find here a wonderful number of things of a sim-

ilar nature that could be written about, some of them technical, as

will appear, but for the present will lay them aside. The factory

was a curious one in many ways. The timber, which was all received

as logs, was small, crooked, and .such as would be called " culls " at

home, but out of it was made the most perfect joiner work that I

had ever seen. The knots were like the spots on Joseph's coat, and

in order to secure panels for doors, clear of knots, they had to be

bored out with "bung saws" and cores driven in the holes. In

sawing, the logs are not as wTith us guided by carriages, but are sawed

with grain and shape, by gang saws with continuous or roller feed.

The board or plank, no matter how crooked when sawn, becomes

straight when piled up and seasoned. The saws are thin, not more

than twelve gauge. They run at a terrific speed, and as the feed

is slow the .sawing is smooth and accurate. All sawing of what-

ever kind, except, perhaps, scroll sawing, is done better than at home,

with thiner saws, truer and fast enough. The finishing processes,

that is, the joiner processes, I have made copious notes of and will

write them out in due time.

- M}T Uncle came in from Marstrand on a fine little

steamer of the Swedish type, late in the evening, that is, late by the

clock. The sun is no guide here as to time. He gets in about

twenty hours of service above the horizon in this latitude, and a

little further up, in Sweden, stays up all night for a few days in

June. It seems queer to go out at 11 P. M. and sit down to read a

newspaper. Marstrand is a kind of summer bathing place about

twenty miles out in the "Skargord," or "rock garden," as the

Swedes call it. The whole coast for miles out to sea is sprinkled

with rocks, the surface being about two thirds water and one third

granite, and navigation here becomes a science.

The little steamers are seen everywhere, taking the place of

omnibuses with us. They are cheap, complete and ingenious, all of

the screw type and built of iron. They are reversed with an eccen-
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trie that is mounted on a shell with a spiral ke}^ or feather that

throws the eeeentric forward or back about thirty degrees to the

"angle of advance " either way, and the engines have less pieces

than any reversing ones I have ever before seen.

My Uncle was in fine humor when he came in, and bus)- con-

tending with a Scotchman concerning drinking in Sweden, and laid

down the facts about as follows :
— " There are no teetotal humbugs

here, no horrid examples printed on tracts, moral lectures and the

rest, nothing of the kind, but, instead, a law that regulates the mat-

ter and forces the rum trade to be respectable. This country, like

all other Northern ones, has been cursed with drunkenness, espec-

ially among the peasantry and the poor. Their liquors are usually

only a remove from vitriol in strength, and the climate creates an

appetite for alcohol as fuel. They fired up in a fearful way, up to

and beyond human endurance. The surplus energy was not

expended, as in Ireland, in cracking heads, or as in America by

raising sheol. It produced joy first and then stupefaction.

The Government stepped in and took the liquor traffic in charge.

You have heard of the ' Gothenburg Law.' That means that only

responsible and respectable people must sell liquor, and must sell it

only in a respectable place, and if anyone wants to drink they must

do it in a respectable way. The least abuse or infraction of the law

means a revocal of license and some other person is appointed.

There are commissioners of some kind that have the whole matter

in charge, and they keep it in charge. No liquor, no rows ; no rows,

no lawyers and police machinery, why you can hang your coat on

the bridge there and you will find it tomorrow morning just where

you left it."

The honesty of the people in these Scandinavian countries,

especially in the northern or inland regions, is a familiar theme with

my Uncle. He had, many a time before our coming here, told me
of the absence of crime and absence of lawyers, which he seems to

think are either a sequence or a cause of disturbance.

One of his " lectures," which I noted down and which I expect

to hear again, is in substance as follows :

"Lawyers, courts, contention, thievery, murder, crime and the

rest, of which there is eternal preaching, teaching and scolding, is

not the normal or natural state of people. Look at Gothenburg.

You may walk until you are tired to hunt up a lawyer's sign.

Never heard of but two there, and they have nothing to do in the

wTay of criminal practice, except to defend foreign sailors. They
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have a prison there with about twenty convicts. No one gets in

there unless the}^ belong there, and no one gets out of there until

the end of their sentence, unless to be buried, and most of them get

buried. People don't fool with law here. That is a settled matter,

moves like the tide when it moves at all. You can not go to law here

if you want to in any civil case. The first thing is arbitration by a

governmental or appointed commission of respectable citizens. These

act like a court, less the humbuggery of one. There are no techni-

calities, habeas corpus and the rest, only common sense and finding

out the facts. Nearly all disputes end here and there are no fees.

Such an institution in England or America would save one third

of the Nation's revenue. They have to save it in Sweden, they

have not got it to spend, and don't want to if they had. Sometimes

the Criminal Court in Gothenburg is not opened in -a whole year, and

this in a city of 75,000 people. Talk about civilization. Goths and

Vandals, better take some lessons from them. They have ham-

mered out Republican Government, self denial and true courage into

various people of the earth, and have still on hand a store of good

qualities that may be imitated."

I have found out since here that there is a good deal of affinity as

well as mixture between the Scotch and Scandinavian people. They
live on opposite and not distant sides of the North Sea, and once, or

indeed many times, were (l mixed up" in war matters. The Faroe,

Shetland, and other islands have people mostly Scandinavian in lin-

eage, and the language is, I am told, a Norse patois, so my Uncle

has, no doubt, inherited some of his opinions of Northern nations.

{Jo be Continued.)
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THE GREAT GRAVITY WATER WHEEL.
UXEY, ISIvE OF MAN.

[ See Frontispiece. ]

As mentioned in our issue of November, last, the Pelton Water
Wheel Company has engraved, in a very fine manner, the cele-

brated L,axey water wheel, employed for pumping purposes at the

lead mines on the Isle of Man.

This very perfect piece of work was constructed nearly forty

years ago, and, it is claimed, has never been stopped since that time,

except for painting or making connections. We have seen it going

on irreverently on Sunday, which, in the Isle of Man, is kept in the

true Scotch style, and made a day of misery as far as possible. It

must, however, be explained that this is unavoidable, as the wheel

must run to keep the water down in the mines. The wheel is what
is commonly called an " overshot" one, which, as a name, is neither

elegant nor relevant. " Gravity wheel " is a better name, because the

action is one of gravity, the water being loaded upon and descending

on one side of the wheel, thus operating by weight alone.

The water rises in the masonry tower from a conduit under

ground, which brings the supply from a small stream that comes

down through the valley above. We are informed, however, when
there, some years ago, that the wheel "pumped its own water,"

which if true would be a remarkable circumstance indeed. The
wheel is narrow and of great symmetry, as can be seen, and does not

as we infer, perform more than 150 horse power of work, which is

transmitted several hundred feet to a shaft of the mines by means of

links or motion rods, they may be called, made of wood and trussed

with iron rods to give stiffness. These rods or beams are supported

at their ends or joints on small cars or trolleys having wheels about 24

inches diameter, running on iron ways so that friction is nearly elim-

inated. The stroke is 20 feet. The crank, seen in the foreground,

a rejected one, is 10 feet between centers.

An object of the Pelton Water Wheel Company in engraving this

wheel is to show the great change in practice during 40 years past,

not only in respect to the nature of the water wheels designed then

and now, but the still greater change in the extent and cost of per-

manent plants. The available head of water for the L,axey water
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wheel is, at least, 80 feet, and were it not for a limit in the wheel's

diameter it might be more, but assuming this as the head, the little

Pelton Water Wheel in the margin, which looks

like an ornamental letter at the beginning of an

article, will give out the same or more power.

Both drawings approximate a scale of 2<yo.

This seems marvellous. The efficiency of the

Laxey wheel, taking its resistances into account, and the angular

velocities of the descending water, cannot be more than 65 per cent,

of the theoretical work. The little water wheel, on the contrary,

will utilize at least 20 per cent, more, and the original cost will be so

much less that comparison will only be absurd—one to fifty perhaps.

Reverting again to the drawing, it shows very well the appear-

ance of the country behind, or in the background. The drive out

to Laxey, about seven miles from Douglas, the main port of the

Island, is one of the finest to be seen in Europe. It skirts the sea-

shore, or rather is on the cliffs all the way, and when the weather is

clear the view is enchanting.

Few American travelers go there. The Island is too small for

them, but anyone who will spare two days for the trip will be well

repaid.

THE ACTION OF PROPELLERS.

Mr. Hiram S. Maxim contributed to the Century Magazine, in

October last, an essay on " Aerial Navigation," or, to be more exact,

on the mechanism of such navigation, and mentions an article

written some years ago by Richard H. Proctor, in which it was

assumed that
'

' birds, in flying, did not exert anything like the

power which some scientists had supposed, and that the advantages

of moving forward rapidly on new and undisturbed air were such

that a bird did not exert power greater than that used by some land

animals in running. '

'

Professor Proctor, when in America later on, made careful

observation of the flight of buzzards in Florida, and declared from

these observations that such flight could not be accounted for except

upon the hypothesis that the wings did not rest upon the same air

long enough to set the air in motion.

In some remarks made last month, occult causes affecting the

flight of birds were mentioned, and this remark of Professor Proctor
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was in mind at the time, but it is, perhaps, wrong to call these causes

occult, although they may not be understood.

Professor Proctor's remark respecting "moving forward on to

fresh, undisturbed air," shows that he detected the mysterious prin-

ciple, if there be one, that lies at the bottom of still flight, or flight

without a lapping movement of the wings.

The same obscure causes apply, to some extent, in navigating

water, and may, no doubt, lie at the bottom of the fact that forty

years of experiment and computation have not determined a theo-

retical form for screw propellers.

Notice of this matter here is to call attention to the same prin-

ciple as applied to screw propellers, moving forward on to undis-

turbed water. Outside of mathematics and the formulae applicable

to the action of screw propellers, there are certainly phenomena

that are not embraced, otherwise there would be no question as to

the best form for these wheels, and the problem would be ended.

Instead of this there is a wonderful diversity of both theory and

practice, and propellers are made in all kinds of forms, having only

helical faces in common.

An inference is, that a screw moving forward at high speed, and in

contact with undisturbed water, operates much as it would in a solid

nut. A plain illustration is furnished in striking the surface of still

water quickly with an oar or flat paddle, also in the use of an oar.

If, for example, an oar is dipped in the water when its supports are

not in motion, and is jerked forward at the speed of a screw vessel,

the oar would be broken off the same as if the blade were in a solid

and the fulcrum fixed. This may be an unscientific method of rea-

soning, but the immobility of water at various velocities of progres-

sion through it, does not seem to be a common element in formulae

relating to screw propellers, and is certainly that element on which

our friends of aerial flight are counting for the suspension and pro-

pulsion of air navigating apparatus.
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CONSTRUCTIVE MECHANICS.
No. XXIII.

TAPKR ROILING MACHINERY.

A good many years ago, twenty-five, at least, there was con-

structed in Middletown, Conn., a machine for rolling plane irons, or

other taper forms, on the method shown in the diagram below.

A 1 A 2
are common C5dindrical rollers. The lower one is set firmly

in bearings on the bottom of the housing, or frame, in the usual

manner, and the upper one is left free to slide up or down with its

bearings, which do not even sustain its weight. Above and parallel

to these rollers is placed the forming one B, to which is attached the

die, or shaping form, C.

D is a tapering piece passing between the rollers, and E a weight

heavy enough to turn the roller B, and return the die C to its initial

position after a piece has been passed

through the rollers A 1 A 2

.

The operation is as follows : Suppos-

ing the machine out of use, the top

roller A 2
falls down and rests upon the

lower roller A 1

. The die C being out

of contact with the top roller, swings

around by means of the weight £,
until the point a is directly over the

center of the main rollers, but clear of

the one A 2

, to the extent of the thick-

ness of the thin end of the piece D.

As soon as the piece D starts, which

can be at any point, the top roller

A 2
is raised and comes in contact with

the die C, which then starts by friction

in an opposite direction from the piece

D and follows at an equal rate, giving

its shape to that piece until it passes out of the rolls. Then the

top roller A 2 being out of contact falls down on the lower one, and

the form, or die C, and the roller B, swing back, ready for another

piece.

The extreme simplicity of this construction is not its only merit.

It dispenses with all feeding mechanism, because the piece D can be
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fed in at any point, and relieves the operator of all care in watching

cam action, or other period contrivances. Not only this, the die C
is easily and quickly changed without disturbing the main parts of

the machine. The main rollers are plain cylindrical ones, and all

adjustments are the same as those for a common pair of rollers,

which indeed the machine represents, except as to the forming

attachment at the top. No special patterns are required, except for

the dies, and these can be of common iron, cast true enough on their

outer faces, so as not to require finishing.

These claims for the system are based on practical experience in

making and working such machines, which performed for years

without failure, and the present notice of them is suggested by the

appearance recently of a taper rolling machine with eccentric, or

taper faces, formed on the main rollers, and a '

' time '

' feeding appa-

ratus of a good deal of complication for starting the piece at a partic-

ular point of the roller's revolution.

Another advantage of the three-roller system not mentioned

before, is the speed of performance. Pieces can be fed in as rapidly

as the weight E will fall, or the shaping roller swings to its starting

position. In a case where this method of rolling plane irons was
adopted, the capacity was trebled, and the accuracy of the work
increased at the same time.

GRINDSTONES.

It may seem a simple matter to engage the attention of construct-

ing engineers, but it will be a favor if some one will inform

Industry why grindstone frames are made of circular form, concen-

tric with the stones. It costs more for pattern work, looks as badly

as can be, and takes away the base where the frame is to rest on the

floor. If such frames or boxes are made rectangular, they become

symmetrical, can be flanged at the floor, and will stand firm. The
corners make a safe lodging place for anything that may fall in, and

the box will hold twice as much water as if made circular on the

bottom. The common grindstone box or frame bears a strong

resemblance to a soap kettle including its legs, or standards, and has

a perverse faculty of tumbling over with the strain of a belt or other

cause. In a few instances that have come to notice such frames were

made rectangular, and the impression was that it was '

' right
'

' in

every sense. It may require more iron, but not much, and is worth

some iron.



118 CONSTRUCTIVE MECHANICS.

AN KXAMPLK OF CRANK GEARING.

Mr. F. M. Cazin, writing in Electric Power, on the subject of

electric apparatus in mining and metallurgic industries, describes a

method of operating, and producing rectilinear motion for pump rods

that is both ingenious and practical in a high degree, and possesses

some features that call for notice.

The mechanism can be explained by the diagram above. A A
are two shafts positively geared together by spur wheels indicated

by the dotted lines B B, consequently revolving in an opposite direc-

tion. On these shafts are two eccentrics C C, set with their extreme

throw so as to be connected by the member D. which embraces both.

In the center of this connection or member D, is attached at E a

pump rod or connection, which will receive a reciprocating rectilinear

motion equal to the throw of the eccentrics. The pump connection is

made with a four-stud " straddle top," as indicated atE, which shows

one side, the rods a a, four in number, joining in a rectangular plate

to the center of which the pump rod G is attached.
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There is nothing new in the geometry of this movement, and not

much new or of value for operating mining pumps by electricity, in

which connection the description is given, but there is something new
and valuable too, in the device for other uses.

Where high pressure occurs, as in the case of punches, presses,

and the like, there would be double the bearing surface by reason of

the two eccentrics, which is quite an object and equal to reducing the

pressure on the surfaces one half.

The force is applied in the center of the shafts, between their

bearings, consequently balancing the strains each way. The four

straddling studs terminating in a plate below is a strong and con-

venient construction for connecting and operating the rams of high

pressure pumps, or the sliding heads of punches, shears, or presses

of any kind. There is, besides these features, an avoidance of slides

or guides, and the friction resulting from them.

These are considerable claims for this much machine gearing, but

they will be borne out in practice.

It is common here on the Pacific Coast to employ eccentric gearing

for high pressure hydraulic pumps, with either a cross-head and

guides, very long connecting rods, or both. In one case, that at the

Palace Hotel, the pump rams are attached to "Scotch yokes,"

guided on the outside by wide bearings, which produces diagonal

strains that demand very strong proportions to resist.
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SECTIONAL BOILERS.

U. S. COAST DEFENSE VESSEL MONTEREY.

CHARGES WARD, CHARLESTON, W. VA.

In 1888 the Navy Department, in view of the success of the

Belville sectional boilers in French vessels, and for other reasons,

which were set forth in the report of Chief Engineer Melville last

year, determined to adopt such boilers in some of the war vessels

then projected, and to that end issued a circular inviting makers of

such boilers to furnish examples to be tested by the Navy Depart-

ment.

Certain conditions as to the adaptation of the boilers were imposed,

and strictly adhered to. Among these conditions was an allotted

space in the Monterey, of which drawings were furnished to those

who wanted to enter into competition, and an examining board was
convened consisting of Chief Engineer Chas. H. L,oring, Chairman

;

Chief Engineer W. A. Windsor ; Past Assistant Engineers, J. J.

Barry and and C. P. Howell, U. S. N. These conditions of testing

the boilers provided that it should be done at the New York N avy

Yard, or at the maker's works as they might prefer.

Four applicants tendered boilers for these tests, but it seems only

two were considered and experimented upon, those of Mr. Charles

Ward, of Charleston, West Virginia, and Mr. William Cowles, of

New York.

We will include, in this notice, only a few of the "quanti-

ties" of the tests. They are elaborate, and perhaps as thorough as

any that have ever been made with steam boilers of the kind. The
following are the conclusions of the board in their report to Chief

Engineer G. W. Melville.

New York, Navy Yard, May 23, 1890.

Sir :

'

' The tests of all the coil boilers offered under advertisement

of the Honorable Secretary of the Navy having been completed, wre

respectfully submit the following as
'

' the conclusions of the Board
upon their relative merits '

' in the several respects enumerated in the

order of the Honorable Secretary convening the Board.

The evaporative efficiency is based upon the amount of water
which, under the conditions of the tests, would be fed to all the boilers

that the space allotted to the ship will contain, this quantity being
multiplied by Q. This method disposes of the question of the
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Secretary's order, "the dryness of the steam." We find these

values to be relatively 1.086 for the Ward, and 1.00 for the Cowles.

The relative weights are as the water used as above, divided by
the weight of all the boilers respectively, as given in our reports.

These values we find to be 1.186 for the Ward, and 1.00 for the

Cowles.
The weight of the contained water is so nearly similar in both

boilers that we give no values to the difference.

In the matters of accessibility, ease of making repairs, and sim-

plicity and interchangeability of parts, we consider that the Ward
boiler has a considerable advantage over its competitor. We think

it scarcely necessary, however, to carry any spare parts with either

boiler, except, perhaps, a manifold or two, 10 or 15 per cent, of

all the tubes may be removed without materially affecting the

economy at natural draft, or even under a small fire-room pressure.

In ease of firing they are equal. For the care of the feed the

Cowles has a great advantage over the Ward. We think one man
could attend the feed of the six Cowles boilers as easily as he could
two of the Ward, though the liability to damage from fluctuations

of water level in the latter is small.

Both boilers will work well in battery, as both have done. In
'

' durability and the capacity of long continued steaming, without
cleaning," we think they are equal.

We desire, in this connection, to repeat the opinion expressed in

our report on the Cowles boilers that only tubes of the very highest

character should be used in such boilers, and the suggestion that

those of seamless-drawn make should fill all the requirements.

Even at the high price asked for these tubes at present, the cost of a

boiler of either of the styles tested, if fitted with them, would be far

less than that of a Scotch boiler of equal capacity. The only objec-

tion to their use is that, as yet, none are made, in this country, of

steel." Very respectfully,

Chas. H. Loring
Chief Engineer, President Board.

Geo. W. Roche,
Chief Engineer, U. S. Navy, Member.

Geo. W. Magee,
Chief Engineer, Member.

J. J. Barry,
Past Assistant Engineer, Member

The amount of fuel consumed per square foot of grate surface in the

Ward boiler, tested at Charleston, West Virginia, was 55.04 pounds.

The evaporation, per pound of fuel, was 6.5 pounds of water. This

statement is independent of colorimetrical qualification, and is a kind"

of average.

On this finding the Navy Department ordered Ward boilers to be

fitted in the coast defense vessel Monterey, now nearing completion

at the Union Iron Works, in this City.
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The engraving on the opposite page is a partial vertical section

through one of the Montery 's boilers, respecting which Mr. Ward
sends the following explanation :

'

' The feed water being introduced at H or any convenient point,

is conducted by an internal pipe (having an inverted
'

' rose " ion its

end), to the center of main cylinder B, where, in its slow descent in

small jets, it becomes heated by contact with the surrounding water,

and at once precipitates the mud into the bottom of the drum L
before entering the tubes.

The generator being filled to the proper water line and fire intro-

duced, it is evident that the heat developed is rapidly absorbed by
the water in the tubes G, which, becoming rarified and expanded at

once, pours over through manifold 7, into the central cylinder B,
causing an active circulation to and from the same through the lower
horizontal manifold C, vertical manifolds E E E, generating tubes

G, and upper manifold I.

This forms a continuous circulation of the water, the rapidity of

which is accelerated by the development of heat and the increased

demand for steam, thus making the heating surface more active in

proportion as the fires are forced, and the demand for steam
increased, which not only facilitates increased generation of steam,

but secures dry steam by presenting an ever changing current of

water laden with heat, ready to form steam on reaching the central

cylinder.

The heavier remaining water descends again to make the circuit.

Any tendency of the water to follow the steam to the steam pipe J
is prevented by a perforated diaphragm introduced in the center cylin-

der B, just above the upper horizontal manifold I, causing the steam
to rise through numerous small holes over the area of the cylinder.

To avoid the disastrous result of unequal expansion and contrac-

tion every individual piece is free to expand and contract indepen-
dent of any other.

By removing the cover of the smoke box and the upper manifold

/, any of the piles of circles may be raised out of the jacket for

examination or repairs and replaced in a short time.

The half circles or tubes are connected to vertical steel manifolds
by right and left hand steel bushings, which may be easily renewed
at a small cost. (See small cut, upper right hand corner.)

These generators have been thoroughly tested with success, dur-

ing the past eleven years, on steamers and tugs, and are inspected

by U. S. Inspectors and tested to 300 lbs. , and allowed to carry

200 lbs. steam pressure.

The cleaning of these boilers is accomplished by first blowing off

the mud through the valve M, and afterwards flushing the tubes by
opening the mud valve O, which draws the clean water through the

manifold C, vertical manifolds E E E, tubes G, down through the
vertical manifolds NN N, horizontal manifold P, and mud valve O,

thus perfectly cleaning the tubes should any dirt remain in them."
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A few years ago the subject of water tube and sectional boilers

admitted of discussion, and also of doubt, under the circumstances

then existing, but since then the requirement of high pressures, due

to the introduction of highly expansive engines, and the improve-

ments that have arisen in the construction and adaptation of this

class of boilers have given them a permanent place in the power

economy of the world, and as Chief Engineer Melville last year

pointed out, a special adaptation to war vessels, where a rapid

generation in a small space and with a minimum weight of water

and boiler are desirable features.

We cannot help a word of commendation for Mr. Ward, who,

from an unexpected part of the country, had the confidence to enter

into these tests and secure the contract for the Monterey, and it will

be further fair to sa}^ that whatever the particular result with the

present boilers, he will, no doubt, from them learn a better adaptation

for future cases. Of their generating power and compactness there

is no question, and these, with fair endurance, make up the main

essentials for vessels that are called upon for the exigencies of naval

warfare.

IRRIGATION ON THE NILE.

The extension and development of irrigation works in Egypt, is

taking a place among the great engineering works of the world. The
inspector general of the irrigation works, Eieut. -Colonel Justin C.

Ross, has recently made a voluminous report on the Nile works, seg-

regating the different districts and showing the extent of works and

expenditure in each.

Some opinion can be formed of the extent of irrigation works in

Egypt from the following quantities, taken from the report above

named. The irrigated area cultivated is 565,744 acres, or 8,840

square miles, extending along the River Nile for a distance of 525

miles. The population ot the irrigated country is set down at

5,879,431, and the revenue derived from the government from water

tax and rented lands was in 1890, $25,422,735.

The lands are cultivated in various crops. 200,000 tons of cotton

were exported in 1890, forming one fourth of what was consumed in

Great Britain. In 1890 the engineering operations involved the

removal of 20,000,000 cubic meters of earth work.

This development of the valley of the Nile is one of the present

great schemes of the English people, who are at the head of it all,
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and most of the profit will, in the end, find its way to Iyondon. It

amounts to a commercial conquest of Egypt, and in the next dis-

turbance in the map of Europe, or perhaps sooner, this old country

will fall under the dominion of the British, in fact, as it is now in

effect.

Irrigation in Egypt is, however, a different matter from irrigation

here. It is not water alone but fructifying manure that is furnished

by the Nile water. The river begins to rise early in August, and it

recedes in October, the period of flood water being only two months

or so. During this time the " red water " deposits a coat of silt or

mud all over the land, and at the same time saturates the soil to

meet the requirements of the crops. The silt or mud is washed
down from torrential streams in the mountains of Abyssinia and

contains as nearly as possible the elements required by the sandy

soils of the great valley.

There is no rain in Egypt ; no frost, or other physical impedi-

ment to a regular recurrence of crops, so long as Nile water can be

procured to irrigate the land. This kind of water and silt renewal

or maintenance of lands is not unknown in this country. On the upper

Ohio river, for example, where the flood waters rise from 40 to 60

feet, much alluvial land is overflowed each year, and as the freshets

last for a week or more, and the water heavily charged with silt

washed down from the Allegheny mountains, there is a deposit of

slime or " slickens," as we would say here in California, from 0.5 to

1.5 inches thick, the same as on the Nile. This slime is not " slick-

ens," however, but a rich fertilizing compost mainly vegetable in

nature, that, when mingled with the soil, produces enormous crops

year after year, and without exhausting the soil in the slightest

degree.

This sort of water renewal occurs in the valleys of the Scioto,

Miami, Wabash, and other tributaries of the Ohio, where the still

*
' back water '

' covers the land, and there are no currents to wash
away the slime or mud after it settles.
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SELF-GOVERNING PELTON MOTORS.
THE PEI/TON WATER WHEEL COMPANY, SAN ERANCISCO.

The above drawing is taken from one of the latest improved

hydraulic motors made by the Pelton Water Wheel Company, with

a throttling valve and centrifugal governor to regulate the speed

under varying loads. The design is complete and pleasing, the

parts being "self contained," as our English friends say. The cen-

trifugal governor moves the two bevel friction pinions at the top, to

the right or left, as the speed determines, and these drive the wheel

gearing either way, moving the toothed sector in front, and a wing

valve to which it is attached, so the pressure or amount of water is

adjusted to the speed of the wheel, and the resistance of the work.

The company have sent out more than four hundred wheels during

the past year, and are continually improving or
'

' refining
'

' them, as

Professor John E. Sweet would call it.
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REPORT OF THE BUREAU OF STEAM ENGINEERING-.

GEO. W. MEEVIEEE, CHIEF ENGINEER U. S. N.

Chief Melville's report for 1891, outside of its statistical sections,

is brief and of much interest. The first section dealing with the

repairs or maintenance, shows that the Baltimore and Charleston have

a mileage of more than 20,000 knots each, and a difference of only

157 miles. The repairs on the Baltimore, judging from the list, were

at least twice as much as on the San Francisco, which speaks well

for her builders, the Union Iron Works.

In speaking of the equipment at Mare Island Navy Yard, Chief

Engineer Melville says :

" The great want in this yard, as in all the others, is the means for

handling and transporting heavy weights. No thought appears to

have been given to this either in the location or arrangement of

many of the shops."

This is true, not only of navy yard shops, but of nearly all others

in this country where the labor of handling is so dear.

In respect to the engineer corps, it is again necessary for the chief

engineer to present, in a still more forcible manner, the fact that the

engineer corps is inadequate. We quote from that section.

"The Engineer Corps.— It is with regret that I am again
compelled to report that the number of engineer officers is insufficient

for the proper performance of the duties belonging to them, and to

emphasize the fact that unless measures are at once taken to remedy
this condition and to stop the steady decrease in numbers, we shall

before long have a painful awakening by a serious breakdown or

accident on some of our vessels. There is a limit to even a naval
engineer's endurance ; and while the officers of the engineer corps

will do their best to make all needed repairs and keep in efficient con-

dition the magnificent machinery of the new vessels, from which the

country justly expects so much, and in which it takes a proper pride,

they can go no further than the limit of their physical strength
;

when this has been reached the machinery must take care of itself.

I fear that the conditions which obtain with modern high-power
machinery, and the duties which come upon the officers charged with
its maintenance, are not thoroughly understood by Congress, and in

explanation will state that the machinery of a modern war vessel is

a collection of mechanisms, each composed of many parts, and form-

ing as a whole a vast and complicated organism which may be ren-

dered useless by accidents to parts that might seem unimportant to
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the non-professional observer ; added to this is the fact that it is not

a mere labyrinth whose key once learned makes everything easy, but
a moving, almost living, organism, whose integrity depends upon the

perfect working of each little part. The only thing that will insure

this perfect working is the constant, unremitting, personal care and
inspection of the engineer ; it will not do to leave it to subordinates

;

they can, under proper direction, do the manual work needed, but if

the engineer, by reason of his other duties, can not look after the

principal details, they will inevitably be allowed to take their chances
until an accident shows that they have been neglected.

It is easy to see, in view of the foregoing, the condition of nerv-

ous strain which must come upon conscientious officers too few in

number to give proper attention to details, but fully aware of the
risk which is incurred. They go on with their work as faithfully as

they can, but in constant dread of an accident for which they feel

they should not be held responsible, but for which they may be made
to suffer the implied disgrace of a trial by court-martial, or the impu-
tation of neglect of duty. Not long since a slight collision occurred
between two naval vessels, which was directly traceable to lack of

sufficient engineer officers. It cannot, therefore, be a matter of sur-

prise that engineer officers are breaking down from overwork, or

resigning to escape it. Indeed it has been sometimes claimed that,

by reason of this nervous strain, engineer officers age more rapidly

than others, and should be retired earlier in consequence. * *
_

*

The number of engineer officers should be at least 300, and even
this number will be inadequate unless supplemented by a suffici-

ent number of intelligent and skilled artificers and well-trained fire-

men. The division into grades should be in accordance with the

duty to be performed, and, as far as practicable, arranged so as to

give reasonable promotion, in order to keep the ablest young men in

the corps. At present we are constantly losing bright and promising
young men by reason of slow promotion and overwork.

I would also recruit the corps both from the Naval Academy
(with a suitable engineering course as referred to later), and from
competent graduates of the great technical schools and colleges

under regulations to be formulated by the Department. I believe

that many advantages will result as a consequence of drawing our
supply of young officers from both these sources."

In respect to quarters and accommodation, the chief engineer

renews his protest of last year in the following words :

" It is again urged that action should be taken looking to the

abolition of the steerage. Although the existing laws and regula-

tions seem to provide that all officers of the rank of ensign shall live

in the steerage, and consequently make one or more cruises as occu-

pants of this apartment according to rapidity of promotion, practi-

cally, assistant engineers are the only officers, with rare exceptions,

who are ever in the steerage for more than one cruise. Officers of

the Medical Corps are promoted to the wardroom after three years'
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service and rarely spend the whole of that time on a cruising ship
;

only one pay officer is attached to a ship and, being thus head of a

department, is in the wardroom ; ensigns become ward-room officers

when made " watch and division officers," which can be done by the
commanding officer of the vessel. But nothing avails for the assist-

ant engineer, and he may make two or even three cruises in the

steerage, while he sees officers of other corps who entered the service

long after he did, and are his actual juniors in rank, enjoying ward-
room privileges ; he, meanwhile, shares a common apartment with a

number of cadets who are his juniors in age by from ten to fifteen

years. This is manifestly a grievous wrong, and could not have
been intended when the law was passed which says ' ensigns are

steerage officers.' I do not ask that anything be done to put any
officer back in the steerage who can, by any construction of regula-

tions get out of it, but I earnestly recommend the abolition of the

steerage. It is a relic of barbarism, and is as much out of place on
a modern ship as would be a slow match for the guns ; it is produc-
tive of the greatest discontent, and is an injustice to officers who are

charged with important and responsible duties. Where the number
of engineer officers on board ship is so small as at present, it is

inevitable lhat they should be up and around a great part of the
night, and to preserve their health they should have a room where
they may rest when off dut}^ in the day time. I can conceive no
reason why all commissioned officers should not be members of the

ward-room mess, and I earnestly recommend that the Department
take such action as will secure this most desirable end."

The subject of firing is treated extensively, and in the chief

engineer's usual terse style, of which the following is an example :

'

' First, the fireman should be taught to fire. There is an opinion
altogether too prevalent among persons otherwise well informed that

anybody can shovel coal into a furnace, and that that is all that is-

required of a fireman ; also, that the mere fact of putting a man in
the fire room and giving him a shovel somehow or other turns him
into a fireman. There never was a greater mistake. While it may
not take as long to become a proficient fireman as to learn one of the
ordinary trades, it nevertheless does require an apprenticeship and
considerable experience. This is true, even with the conditions of
natural draft and but 12 or 13 pounds of coal burned per square foot

of grate per hour ; with forced draft and 40 to 50 pounds of coal

burned per square foot in the same time in large boilers, and 80 to

100 in small ones, the conditions are necessarily much more severe.

A raw recruit looking into the seething mass of flames in a furnace

under forced draught, can tell nothing as to the condition of the fuel,

but the trained fireman sees at a glance just where the coal should
be put, and will guard properly against one great source of danger,

bare grates at the back of the furnace."

In respect to mechanics in the engineer's force there are offered a

good many wholesome suggestions, showing that this branch of the
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service has suffered some from either favoritism or incompetency in

the apppointment of '

' artificers,
'

' as they are called in the British

navy. The following is selected from that section of the report

:

"The mechanics of the engineer's force are machinists, boiler

makers, blacksmiths, and coppersmiths. Proficiency in these trades

can only be acquired by a thorough apprenticeship, which must be
passed in regular work in the shops on shore. Their special adapta-

tion to the needs of the Navy will come from experience on board
ship, and a man who has learned his trade or handicraft can, in a

comparatively short time, learn the modifications necessary for ship

work. I wish here to again emphasize what I have so often said

before, that no men should be appointed to these ratings except
those who can show, by a thoroughly practical examination, that

they are expert handicraftsmen. Formerly it was not an infrequent

occurrence for a man who had been an unusually good fireman to be
promoted to one of the mechanical ratings as a reward for good con-

duct or proficiency in something else. Such a system was wrong
then, and would be worse now with the much greater amount of

machine^ of much greater complexity on board a modern ship."

Of contract trials, the chief engineer says of the Concord, Ben-

nington and Newark

:

"They have been subjected to the usual four hours' trial under
forced draft, and while there were trifling mishaps which made a

second trial necessary in each case, they were in no sense serious, and
the machinery of all three proved well built and entirely satisfactory.

The Co?icord and the Bennington are exact duplicates, and they
are identical with the Yorktown, except that they have closed ash
pit forced draft, instead of that by closed fire rooms, and a different

style of air pump.
The failure of the Conco?rd' s first trial was due almost entirely to

the inexperienced fireman, who allowed the backs of the grates in

some of the boilers to become bare, thus permitting the cold air from
the ash pit to strike the tube sheets and cause leaky tubes. There
was also a difficulty in securing an ample feed supply, due to faulty

arrangement of the feed pipes. The second trial was a complete
success in every way.

The Bennington* s first trial was stopped by the breaking of the

piston rod of one of the circulating pumps ; everything else had
worked perfectly. The second trial, which took place the next day,

was entirely satisfactory."

From some remarks in this connection it seems there is a strong

preference for ash pit forced draft, instead of " stoke-hole pressure,"

and there is no doubt that either the closed ash pit or else some

induction system must supersede the closed fire room. Also in the

same connection is a very lucid explanation of why there is a greater

fuel economy in merchant steamers than in war vessels, as follows :
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"An interesting comparison of the conditions of the two cases is

furnished by the Baltimore of our Navy and a merchant steamer
called the Io?ia, which have about the same displacement—4,450
tons. The Baltimore'' s machinery develops 10,000 I. H. P.; that of

the Iona, 700 I. H. P.; the Baltimore has room for only 17,000
square feet of heating surface in her boilers with a ratio to grate sur-

face of less than 30, while for the Iona the figures are 3,160 and 75.

The Iona works always at full power and secures a speed of about

8^ knots ; for this same speed the Baltimore would require more
power on account of the friction of the enormously larger engines.

But the great economy is in the boilers. With the enormous
amount of heating surface for the power developed, the Iona can
evaporate 10.5 pounds of water per pound of coal, while the Balti-

more probably does not exceed 8 pounds. The Baltimore 's boilers

weigh 490 tons for 10,000 I. H. P., and the Iona' s 122 tons for 700
I. H. P. Were the Baltimore 's boilers built for economy instead of

power on the same ratio as the lona's, they would weigh 1,743 tons,

or nearly twice as much as the entire machinery of the Baltimo?'e

does. The comparison was made between these two ships purposely,

because they are supposed to be of the best English design.

In other words, economical machinery means heavy machinery
taking up much room ; but the power required in swift war vessels

of moderate size is so great that to make the machinery both power-
ful and economical the whole ship would have to be given up to it.

As the great requisite in our ships is powerful but light machinery,
economy must of necessity be sacrificed.

'

'

There is cause for regret or even alarm at the chief engineer's

remarks upon steel castings for engine parts. The charges of mis-

taken assumption and failure on the part of steel makers are direct

and vigorous, winding up, however, with some encouragement as

follows :

'

' I am loath to believe that we shall be obliged to permanently
abandon steel castings, for if the processes of manufacture can be
improved so that absolute reliance can be placed on the product, the

question of light machinery for war vessels is rendered much easier

of solution. Moreover, it has always been found possible in other

promising lines of work to ascertain the causes of first failures and to

remedy them, and I am inclined to believe that in time this will be done
for steel castings, since one firm has already successfully produced
forms that the other makers said could not be cast, and their man-
ager has stated that it is simply a question of time, and the educa-

tion of superintendents and workmen before we can safely count on
the production in cast steel of any form now made in cast iron."

We do not reproduce more of this section because it abounds in

facts with which this Journal has nothing to do, except in their tech-

nical bearing, but we strongly suspect that either by shorter or more
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careless methods, we are not attaining in this country all that can be

done in casting steel. One is forced to this conclusion by the fact of

the very extensive use of steel in engine parts, and for naval

work generally, in Europe. Some years ago, when visiting the

Klswick Works, Sir William Armstrong, Mitchell & Co's, at New-
castle, England, there were very few iron castings to be seen in these

great works, nearly all were of steel. There were pieces of all forms,

and while complaint was made of
'

' varying hardness, '

' nothing was

said of
'

' wasters.
'

'

Whatever opinion may be formed of the Bureau's opinions and

procedure in respect to steel castings, one thing is sure, they are

candid and honest.

The Appendix to the Report contains tables of an elaborate test

made with a Thornycroft steam boiler, and horse power trials of the

steamer disking, which is fitted with boilers of this kind ; also

tests of manganese bronze at New York, and tests of a steam launch,

showing an evaporation of 5.80 to 7.52 for anthracite coal, and 6.80

to 7.57 for bituminous coal, which is a poor result even for a launch.

» -m

SOLID PISTON VALVES.

The Teutonic, White Star steamer of the first class, when in New
York some months ago, had the rings removed from the piston valves

of her engines, and directly afterward made her famous run, break-

ing the record from New York out. There is, no doubt, a good deal

of lost power consumed by the friction of stiff piston rings. There

is no way to prevent over pressure when adjustable packing is

employed, and this is one of the main reasons in favor of snap rings,

or non-adjustable ones. It is a problem of fitting, and the character

of materials. Every one with much experience will have at some

time, if not many times, met with sliding joints under steam that

show no wear or symptom of it. The fact is we do not know all

concerning the wear of surfaces under steam, but do know that

when pressure is inconsiderable, as in the case of piston valves

of vertical engines, and when the metal is uniform in respect to

expansion, positively fitted parts do not wear. If a main steam

cylinder, or a valve chamber, can be "bored true," and that

means a good deal, and a piston can be made with a certain fit

therein, no change will take place, and friction will be nearly

eliminated.
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THE SAN FRANCISCO'S SHAFTS.

To The Editor of "Industry."
Sir :—In the last issue of your paper I noticed a paragraph in

regard to the shafts of the United States Cruisers which is mislead-

ing, and would tend to convey the impression that the San Francisco'

s

shafts were made in Europe, which is not the case. The Charles-

ton' s shafts were made by Krupp, at Essen, Prussia, because at that

time no establishments in this country were capable of making a
steel shaft of the length and quality the specifications required.

The Charleston 's crank and propeller shafts are 12^ inches diam-
eter with a 4^ inch hole in them, this hole was drilled through
these shafts, the object being to obtain an inspection of the center of

the shaft to see if there were any defects in the center which did not
come through and show on the outside.

In the U. S. Ship San Francisco the crank shafts are 14^ inches

diameter with a 7 inch hole in them, and her propeller shafts 14^
inches diameter with a 9 inch hole in them. These shafts were
forged hollow on a mandrel. The Charleston '.? were drilled because it

is impossible to forge a hole in a shaft smaller than 6 inches diameter.

The San Francisco ' s shafts were forged at Bethlehem, Pa. Made
of fluid compressed steel, forged under Whitworth compressor, and
finished complete.

The shafts of the Monterey, of Cruiser No. 6, and the battle-ship

Oregon are all being made in America. Only the shafts for two
cruisers, the Baltimore and the Charleston, were made out of the
United States.

The demand for these shafts of a high quality justified the Beth-
lehem people in erecting forging facilities that are superior to any in

the world, and the quality of the shafts made at Bethlehem has sur-

passed, m almost every instance, the requirements of the Govern-
ment, and there had to be a special requisition addressed to the
Secretary of the Navy requesting permission to use them. For
instance—The Charlesto?i' s shafts test 68,000 pounds tensile strength

per square inch, with an elongation of 27 per cent. The San Fran-
cisco'' s shafts have 73,000 pounds tensile strength and 31 per cent,

elongation ; as the Government requirements were 68,000 tensile

strength and 27 per cent., it required permission to put in the better

shaft, because it was so much better than anything that had been
produced in the world that it exceeded even the margin of variations

allowed by the Government.
The Bethlehem Forge Company have two Whitworth forging

compressors, one of which is the largest Whitworth ever built.

They have a fluid compression plant with all modern furnaces, and a
steam hammer of 125 tuns weight of falling parts, 14^ feet fall, the

face of the die being 10 feet 3 inches, which is larger than any ham-
mer in any other part of the world. Yours truly,

Irving M. Scott,
San Francisco, Jan. 22, 1892. Union Iron Works.
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Fig. 2. Fig. 3.

PITCHFORD-CORLISS ENGINE.
MESSRS. W. T. GARRATT & CO., SAN FRANCISCO.

In the last issue of Industry there was published a perspective

elevation of a Pitchford-Corliss engine without the usual valve

releasing gearing, and we are now able to supply working drawings

of a similar engine, with the principal dimensions in figures.

On the page opposite is a plan and longitudinal view, partially

in section, also a partial cross section taken between the main jour-

nals and crosshead guides. Fig. 2, above, is a rear end view, partially

in section, through the rear inlet and exhaust valves, and Fig. 3 is

a side view of the governor.

There is a chance here for several pages of detail description that

would not be of the slightest use to steam engineers, and neither of

interest nor use to others. The space will be better occupied by some

remarks upon " reading" drawings, which may have value to

students and apprentices, the present case furnishing a good exam-

ple for that purpose.

The drawings are photo productions from the actual sheets by

which the work is constructed, and embodying all except the kind

and quality of the materials, that any skilled engineer or mechanic

wants to know in order not only to understand, but also to estimate

the weight, cost and power of the engine, and how it is constructed.

The main thing in following such a drawing is to always keep in

mind two or more planes. Hither one of the views taken alone will
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convey nothing in a complete way, unless for parts that are known
to be cylindrical in section, so every detail must be looked at in two

planes to be understood. This is the puzzling part to beginners.

They are accustomed to seeing things in perspective, both the real

objects and, in most cases, pictures of them, and it requires a little

training, but not much, to become familiar with true projection.

If, for example, one is actually looking down on the top of the

engine shown here, in the plan view, all rays would diverge from the

point of sight, and no part, except at one point, would look as it is

represented in the drawing, and if the engine were drawn as it would

appear from one point, such drawings would be of no use to work
from, because there would be no scale for dimensions, and the parts

would be larger or smaller as the distance from the eye. The
drawing is therefore made in two projections, the same as though

each part was seen from a point directly above. The same remark

applies to all the views except that the sight is horizontal except in

the plan. In perspective the drawing would be as the engine

appears to the eye, and as the elevation in the previous number of

Industry.

The two flywheels, it will be noticed, are shown only in one

plane, but in section. These being cylindrical, a line through the

center cuts all the sections, except the spokes, radially from the cen-

ter, and as these sections are uniform all around the wheels no other

view is required, except for the spokes, and as these are commonly
made to known rules in respect to section and number, the side

view may be omitted.

The scheme of the engine, as explained in connection with the

elevation last month, is to quickly close the induction valves without

releasing them from their connected gearing. The valves are

opened positively by the main eccentric acting on short levers, the

fulcra of which are suddenly shifted by a separate eccentric so as to

close the valves at any point of the stroke, and as all movements are

by means of links and motion rods, there is no limit to speed of revolu-

tion, as in the common Corliss releasing valve gearing. This can

all be traced out in the drawing by anyone familiar with steam

engines.

Messrs. W. T. Garratt & Co. have done well in providing frames,

as shown in the drawings, because these engines are really of the

high speed class.
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DIRECTLY GEARED HYDRAULIC DYNAMO.
THE PACIFIC IRON WORKS, SAN FRANCISCO.

The combination above shown, of a Dodd tangential water wheel

and a Brush dynamo, is furnished by the' Pacific Iron Works, and

has the advantage over European modifications of these machines of

being much more accessible and more simple in construction. The
combination of Girard wheels and dynamos, or hydraulic dynamos

as they were called, was early practiced in European countries,

especially on the Continent, but the Girard wheels are by no means

so completely adapted to the purpose as the California tangential

ones, especially when a variation of power is necessary. In the

Girard system the issues or inlets are rectangular, and the power

varied by a slide which covers and uncovers the ports, like the slide

valve of a steam engine, and as soon as a port is partially covered by

the slide, the velocity and integrity, so to call it, of the jet is dis-

turbed and the water lost.

In the plain round nozzle system in use here, there is not only a

higher efficiency because of the circular form of the jets, but more

complete control in respect to multiple nozzles to be " cut out,
'

'

wholly or deflected ; also, the important advantage of a first cost, not

more than as one to two, and a more simple wheel in every way.

It is true there remain yet some problems in the regulation of

speed that will, no doubt, be satisfactorily solved in time, and will

perhaps be found in an " extraneous " or " brake '

' resistance on the

wheels, equal to the percentage of variation.
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CONTINUOUS DOUBLE-TENONING MACHINE.
THE EGAN CO., CINCINNATI, OHIO.

Perhaps no other machine that can be referred to will so clearly

indicate the wonderful advances made in the conversion of wood by

machinery as the one shown on the page opposite.

It is quite within the memory of men now living when tenoning

machines for joiner work came into use. We do not mean saws, but

complete tenoning machines, with " dado " cutters for the shoulders,

and helical or diagonal knives to work smoothly, transverse to the

grain. Such machines were from the very first a complete success,

not only in respect to performing twenty times as much work as

could be done by hand, but doing it so much better that comparison

was out of the question.

The coping heads, for " under-cutting," soon followed, and hand-

made tenons were gone forever. The first machines formed a tenon

on one end at a time, the length being gauged from one end, for the

first tenon, and from the shoulder of that for the second tenon, but

now not only is the stuff cut off square at each end to length, but

both tenons are cut at the same time, so the shoulders are absolutely

parallel, and the length between them uniform to the hundredth

part of an inch. Even this would not do, however, for our time.

The hand-moved carriage was too slow and too much labor, so a

continuous feed is added, as shown in the drawing, the stuff moving

forward by two pitch chains provided with stops, so there is a stream,

so to call it, of material passing continuously through the machine.

The Bgan Co., of Cincinnati, who send us the drawing, do not

say anything of the machine's capacity
;
perhaps that is unneces-

sary, the inference being that a machine of the kind will prepare

all the material that can be got to it, and away from it when
finished.

It is scarcely within our province to criticise or remark upon the

character of machines illustrated in drawings sent for publication, but

in this case a word is due to the substantial, symmetrical and com-

plete design of the one in question. Even the standards, or legs,

have the '

' kinks '

' removed, and come down with a graceful curve

to the floor, in the manner nature adopts in that most rigid of all

structures—a tree. The company seem also to have discovered that

some extra metal, to insure stability in machines of the kind, can be

sold to sensible customers at twice its foundry price ; a thing which
makers of wood-working machines have been very slow to learn.
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TIMBER-SAWING MACHINES.

BY S. W. WORSSAM, C. E. , LONDON, ENGLAND.

The following article is sent by Samuel W. Worssam, of London,

England, and will be found to contain a good deal of interest here,

representing, as it does, practice in England, and Europe generally:

'

' In the conversion of large logs of timber—hard or soft—into

flitches and boards, the tools generally used are the circular saw, the

frame saw, the horizontal reciprocating saw, and the ba?ial saw. The
first-named is in most universal use, by reason of its great producing
power and the facility with which it can be manipulated, although
at the same time the most costly, both as to waste of stuff and
absorption of horse power.

Circular Saw.—For a log of 36 in. scantling, a saw of at least

78 inch diameter and 6 easy b. w. gauge is necessary, this means a

wide kerf, with a corresponding waste of material. The cost of

such a saw is ,£45, and the angular velocity 450 revolutions per
minute, giving a speed at the periphery of 9,225 ft. per minute.
Forty-five horse-power indicated is absorbed in driving a machine
carrying so large a plate, and the average rate of cutting is 8 to 10
ft. per minute for hard wood and 18 ft. for soft.

The saw works in a rack bench, with traveling table running on
rollers for the log and weighs 9 tons, the cost of the same, for logs

36 in. by 40 ft. long, when fixed ready for work being ,£325. It

may not be out of place to remark here that, up to the present at

least, it has not been found practicable to run saws of greater diam-
eter than 78 in., although larger saws have been made. One was
exhibited in 1862 of 87 in. diameter, 5 full b. w. gauge, and
cost ,£60.

Occasionally for logs of greater dimensions than 3 ft. two cir-

cular saws are employed, one working above the other on separate

spindles, but this arrangement is not recommended owing to the

difficulty of getting the saws to run conjointly in a true plane.

Frame Saw.—The second machine in the list—the frame saw
—has the advantage of the circular when logs have to be sawn into

boards, inasmuch as many and much thinner saws can be used
simultaneously ; thus, for converting a 36 in. log into 1 in. boards,

thirty-four saws are requisite each of 13 b. w. gauge, whereby there is

much less waste of wood as against the circular saw having 6 slack

b. w. gauge. The number of strokes of such a frame carrying
thirty four saws is 120, and the cost of the set with hook buckles,

tillers and keys, ,£45. Such a machine weighs 12 tons, and the

price for balks, 36 in. by 40 ft. long, fixed ready for working is ,£600.

The average rate of feed, which is intermittent, for hard wood is 8

in. per minute, for soft 15 in. The blades are keyed in a swing
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frame, the tension on each being about 1 ton to every inch of width,

a travelling rack or drag carriage running on rollers serves to carry

the log.

On a comparison of these two modes of conversion it is clear that

for boards the frame saw is more economical and productive, as a

matter of fact, the circular should only be employed in ripping logs

into flitches, which are subsequently re-sawn by the frame into

thinner stuff or leaves.

Horizontal Reciprocating Saw.—The next reference is to

the horizontal saw frame, which usually carries but one blade. The
saw runs at a high speed and cuts inwards and outwards of the

stroke, the guides of the swing frame being fixed obliquely in such
manner that the saw teeth clear the cut at each half stroke. This
saw, albeit somewhat slow in production, is, owing to its thinness,

very saving in stuff, and especially serviceable for opening up costly

woods, which have to be resawn when their character is ascertained.

For balks 36 in. by 40 ft. long, the weight of the machine is eight

tons, and the cost fixed for working, ,£400. The saw is 6 ft. 6 in.

long by 6 in. wide, and 15 b. w. gauge, and makes 190 strokes per
minute. The indicated horse power necessary for a machine of this

character is 12 horse power. In hard wood the average rate of feed

which is continuous, is 2 ft. per minute, in soft 4 ft.

A duplex horizontal saw frame has lately been patented for oper-

ating two saws independently of one another. These are strained

in separate swing frames situated back and front of the main stand-

ards, driven from one crank shaft, and reciprocated alternately to be
in equilibrium.

A vertical single-blade frame is now and then serviceable where
limited motive power and ground space only are available, but it is

rarely run at high speed on account of risk of vibration, increased

production being attained by increase of stroke.

Band Saw.—To advert to the band saw—the last enumerated

—

is to trench on debatable ground and fish in troubled waters. This,

although one of the most important innovations in the wood-working
machine category, has given rise to greater controversy among
manufacturers and users than any other. Few of these agree as to

its merits and demerits as a means for the conversion of heavy work.
In France and the United States its employment is universal, whilst

in this country, where it originated, it has hitherto failed in finding

favor. There may be many explanations for this, the difficulty with
the saw itself, due to inferior quality and consequent breakages, the

want of skill in the operative, and the impracticable design of the

machine. Our sawyers apparently do not appreciate the fact that a

band saw requires greater care in manipulation than either of the

other types mentioned. The French and Americans, on the other

hand, have given to it their most careful attention, and with satisfy-

ing results.

Unquestionably for heavy work, given a good saw, carefully

designed machine, and skillful hands, the band saw is better adapted
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than any other, alike for the saving of horse power and economy of

production apart from the fact that the travel of the saw being con-

tinuous it turns out superior work, which requires less subsequent
dressing.

The highest quality of saws are manufactured by M. Perin, of

Paris, who has made it his task to ensure that they shall withstand
the necessary strain and tension they have to bear without fracture.

He has likewise introduced simple modes of re-joining or brazing
them when this does occur. Means have been devised to reduce the
risk of snapping, which frequently arises from the too rapid cooling

and contraction of the blade after ceasing to work. Modifications of

the saw guides have been effected with a similar object.

In the States, webs of so great a width as 8 in. are in operation,

but there is no gain in this, on the contrary, blades not exceeding
4 in. or 5 in. are found superior in not requiring so great tension and
correspondingly heavy pulleys, and being liable to less friction in the
kerf. The saw must be perfectly parallel in width and thickness,

and of uniform temper and set throughout ; the form, space, depth
and set of teeth should be carefully studied. The gullet shape of

tooth, i. e. , teeth with half round throats, is preferable for soft

wood, and the hand saw for hard.

In practice it is found advisable to have small, loose, adjustable

pulleys situated immediately above and below the stuff and bearing
against the inner, flat face of the blade to obviate the necessity of
straining it to a straight line between the points where it leaves the
pulleys, whereby a lesser degree of tension and tautness is necessary.

This is an important factor which has not been sufficiently recog-

nized by designers and manufacturers. Any plan lessening the ten-

sion of the saw, minimises the chance of breakage, and lessens the

otherwise requisite strength of the pulleys and standards of the
machine.

Referring to the machine itself, this should be substantially and
proportionally constructed with pulleys not less than 6 ft. diameter,

the upper one being as light as consistent with strength, it having to

be driven by the saw from the lower. The rims of the pulleys should
be lagged with wood, or covered with leather or India rubber, to

make an elastic cushion for the saw, although the writer has knowl-
edge of a large machine, running for some years, the pulleys of which
have no covering whatever, they are turned slightly convex, and the
blade runs like a belt on riggers. The pulleys may have flanges,

but these should serve only to prevent the attendant when mounting
the saw from passing it at the back of them and damaging the

finely-sharpened teeth. Should the blade unduly press against these

flanges, or any fixed runner or guide, it will immediately buckle and
swerve from the true line of cutting. Care must be paid to the
design of the tension appliance to provide against the contraction

and expansion of the saw whilst working.
With all these points strictly attended to, no reason can be

adduced why this class of machines should not be as approvingly
received at home as it is at present abroad.
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In this country the prevailing type of band-saw machine is the

vertical, which, for logs 3 ft. by 40 ft. long, costs, when fixed ready

for working, ,£480, and weighs 10 tons. The saw pulleys are each
6 ft. in diameter, and make 300 revolutions per minute, giving a

travel to the saw of 5,700 ft. This itself is 42 ft. long, 4 or 5 in.

wide, 17 b. w. gauge, and costs £8 to £10 ; 20 horse power indica-

ted is absorbed in operating it, and the rate of feed, which is contin-

uous, in hard wood is 3 ft. per minute, and in soft 6 ft. The log is

advanced to the saw on a table running on rollers.

In France these figures somewhat differ as there the machines
are of less solidity, many of them having the traveling tables made
partly of wood.

For logs lm 00 by 4m 00 long, the cost of a machine fixed ready
for work in Paris is 9,250 francs. The pulleys are 2m 00 in diam-
eter, having the rims coated with buff leather, and making 350
revolutions per minute. The saw is 10 centimeters wide and 14 dix-

iemes millimetre gauge. The indicated horse power absorbed is 20
horse power, and the rate of feed in hard wood lm 00 per minute, in

soft 2m 00.

For re-sawing flitches 24 in. deep by 6 in. thick, a double band
saw machine is coming into vogue, in this case, the two saws run
independently of each other, although the pulleys are on the same
standard. To ensure uniform travel of the saws they are worked
from one counter shaft only. One blade may be longer or shorter

than the other, according to circumstances.

For flitches 24 in. deep and 6 in. thick, such a machine costs,

when readjr for working, ,£370, and weighs 6 tons. The diameter

of each pulley is 4 ft., and makes 250 revolutions per minute, giving
each saw a travel of some 4,375 ft. per minute. The initial length of

each web is 32 ft., width 2^ in., and 18 b. w. gauge, and costs £"4.

The indicated horse power consumed is 10, rate of speed in hard
wood 4 ft., in soft 12 ft. The flitch is fed to the saws by adjustable

vertical rollers.

Band-saw machines are designed and constructed to operate ver-

tically and horizontally, but the former type is generally selected,

and is that here treated of.

There are some other machines used in the conversion of balks,

such as those for cutting veneers, etc., but these are omitted for the

present as not coming strictly within the scope of this article.
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THE MOTALA WORKS IN SWEDEN.

The great Motala engineering works in Sweden have failed. The
circumstance affords a lesson in modern manufacturing economics.

These works have been coddled by the Swedish Government in a

very paternal way, and for ten years or more past have been '

' pro-

tected," in the common sense of that term, but they were wrongly

founded and wrongly conducted. These works were in central

Sweden at the apex, so to call it, of the Gotha canal, that crosses

the country through several lakes and connects Stockholm and

Gothenburg. They were originally founded as a portion of the

canal plant for producing the metal parts of the sluices and other

work, and were wholly inconvenient for many kinds of work under-

taken there. Von Platen, the father of the great canal, and founder

of the works, is buried there, on the bank of the canal.

The works sometimes employed 2,000 workmen, and produced

$700,000 worth of machinery in a year. Dividing the money by the

workmen shows a product for each of $350 a year, which is less than

one third what would be done here, or in England. There was too

much "science" at Motala, if that be possible. Marine engines

were made there and carried by canal to the German Ocean and

Baltic Sea, and made under circumstances that could not help result-

ing in loss.

Wages have doubled in Sweden during twenty years past, mainly

by the influences of surrounding countries. In some industries this

has made no difference, because '

' product' ' has also been doubled by

new machines and processes, but these were not applicable to a suffi-

cient extent in the works at Motala, and the end was a foregone con-

clusion.

The methods, of which we speak with some personal knowledge,

were too much of the laboratory kind, and, as before remarked, there

was too much science—too many learned men paid for what they

knew, instead of what they could perform. Sweden has suffered a

good deal in her industries from this kind of " high science."



THE FIRST COST OF SHIPS. 145

THE FIRST COST OF SHIPS.

Mr. Charles H. Cramp, of the Company at Philadelphia, contri-

butes to the North American Review, for January, an article under

the above head.

It is a subject of which the general public are profoundly ignor-

ant, if so strong a term will apply, and respecting which they will

know but little more after reading the article in question. We mean
will know but little more of the cost of ships, respecting which there

is really no information given. One is led to think the writer must

have forgotten the title so little is said that its terms apply to.

A practical man, or a business one, would naturally look for

some facts respecting the cost of labor, material and expense of

constructing ships. Some prices given for plates, angles, and

beams, of brass, timber, paint, cordage, or the hundred other things

that go to make up a modern vessel. The wages paid per ton for

building, respecting which very elaborate statistics have recently

been compiled in England, with which country he compares when-

ever comparison is made, are not mentioned at all. Implements,

processes and methods are not reverted to, not even the elements

that go to make up a ship, the proportions of these, and their cost in

this and other countries.

A synopsis of the article would be that American ships, espec-

ially those made by his firm, are mysteriously superior to those made
in other countries, and for the same amount of money he can furnish

a ship of equal capacity with those made in England from material

that costs about 75 per cent, less than it does in Philadelphia. This

is, when dissected, an assumption of superior skill respecting which

something more will be said further on.

We believe that a ship of the best class can be made here at very

near the labor and implement cost that it can be in England. We
further believe that methods, processes and implements here are

likely to be faster improved than in England if ship building goes

on to such an extent as to call out these resources, but how anyone

is to build a ship at the same price out of material that costs nearly

twice the price it does in England, and constitutes about 65 per cent,

of the whole, is a problem that must be left to some one else to

explain.
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Present quotations for plates, angles and beams in New York is

about 3 cents per pound, and in London is £§ to £1 per ton of 2,240

pounds, or less than 1^ cents a pound. There is not the same differ-

ence in other materials taken collectively, but there is certainly 50

per cent, so that taking the iron and steel as one half of the whole,

the material account must approximate 75 per cent, advance on

prices in England. Counting material as 66 per cent, of the whole,

a ship made at the same cost for labor and expense would leave a

margin of 49.50 per cent, to be made up in some way not very well

explained in Mr. Cramp's essay.

In respect to the quality of ships it is a matter very well under-

stood by ship owners, and to those technically acquainted with the sub-

ject. There are none of the mysteries hinted at by Mr. Cramp, or at

least none that need be much of a factor in determining the cost of ships.

British, German and French practice is all displayed in the technical

press of the various countries, so is the American in so far as war

vessels, and allowing for a wide distinction in class in each country

the practice is in all essential points uniform. It is true vessels of

low class have not been made here, and are not likely to be so long

as they are furnished only for American owners and not for the

\
' trade,

'

' but to claim there is not an equal class made else-

where is not a tenable position. The Oceanic, now in service

out of this port, constructed 22 years ago by Harlan & Wolff at Bel-

fast, is nearly as good a ship as when she was built, and in a recent

prospective sale of the vessel the price demanded was not much
different from her original cost. She is a first-class ship—as have

been all of the great vessels made by the firm, which have cost a

high price, and have paid to the builders, no doubt, a much larger

profit than can be made here in similar contracts. It is useless to

claim that anyone can build ships much superior to this.

As before remarked, Mr. Cramp's article when analyzed comes

down to an assumption of superior skill, representing about a third

of the value of a ship, and consisting in qualities that are in no way
explained. Conceding this, and it is a ponderous concession, there

arises another problem in the matter. The Union Iron Works, of

this City, have bid successfully on a number of war steamers in

competition with Messrs. Cramp, and at estimates not much differ-

ent. Now the Union Iron Works pay about 20 per cent, more for

their material delivered here, and from 33 to 50 per cent, higher daily

rates for labor, which leads to the following proposition. That the

Union Iron Works must apply much greater skill, lose a great
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deal of money, or else Messrs. Cramp must realize enormous profits

on their work. The fact is that the mysterious skill hinted at by

Mr. Cramp does not exist in his works or any other.

It is in the nature of things impossible that we can, in this

Country, build ships to go out and compete in the world's traffic

when 66 per cent, of the material in them costs double as much as

in other countries. The wages problem need not be considered.

The amount of wages paid will not vary much in shipyards only six

days apart by sea, and we do Mr. Cramp the credit of believing he

can, and does, construct ships at the same labor cost per ton that is paid

in England or elsewhere on the same class of vessels. We also believe

his expense account is not more. There is indeed indisputable evi-

dence of both those things, in the fact, that the difference in the

price of a first-class ship here and in England is not nearly as much
as the difference in the cost of material alone, so that labor and

expense can be no more here than there.

The appearance, at this time, of an article in the North American

Review that will convey, as this one seems intended to do, an impres-

sion that it costs no more to build ships in this country than in

England, cannot help proving a great impediment to an industry

which the country is looking to with much interest. The true plan

is to face the facts in their real aspect and merits, and then set to work

to remove any hindrance to a successful competition. There is

never anything gained in the end by methods that cover facts and

quantities, capable of exact representation.

The true American who believes the skill and resources of his

country equal to those of any other country, and is willing to stake

his efforts on that proposition is the one who will build ships as

cheaply as England, or elsewhere, under equal conditions, also

hopes to build them cheaper under the inevitable advance that

will come in implements and processes here as soon as there is room
and encouragement for their use.
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IMPROVED ORE CONCENTRATING MACHINE.
THE RISDON IRON WORKS, SAN FRANCISCO.

The machine shown above, designed by Mr. Andrew Fraser, of

the Risdon Iron Works, and made by that company, is a marked

departure from concentrators of its class.

It may be called an adaptation of the Tulloch machine in so far

as its movements and main functions, but is widely different in con-

struction. It will be noticed as a remarkable feature that a main

frame is dispensed with altogether, and not with any sacrifice of sta-

bility or working properties, but on the contrary with a gain in

both.

The apron frame, on which the main belt is sustained, is mounted

on two rolling pivots on the foundation, and these being at some dis-

tance below the apron and the center of its oscillating or lateral

motion, gives a movement corresponding to that of a batea. This

movement of the apron and its frame is produced by the crank

shaft in front, which is connected by two links to the side of the

apron frame, as shown.

The crank shaft is also mounted on the foundation frame, and the

crank connections being nearly vertical the thrust of the table's

vibratory movement is thus changed to a vertical from a horizontal

plane, and falls on the foundation instead of a surrounding frame

as has been the custom in former practice. This is a very impor-

tant matter, permitting the machines to stand anywhere with-

out any sensible vibration. We have examined one running at a
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high speed on an upper floor, and could detect no sound or jar what-
ever from it.

The lineal or surface feed of the apron is made variable, in any
degree, while the machine is in motion by means of the cone pulleys,

shown in the drawing, one of these being placed at the center of the

apron frame's vibratory movement, so that both pulleys are on fixed

axes, and the tension of the band uniform. Another feature worthy
of notice is in the provision of independent cocks for each jet where
water is fed to the apron, so the amount at the sides, or in the center,

can be varied at will.

We are informed that a number of these machines have been
supplied, and have given great satisfaction. Patents have been
applied for in this and foreign countries on these machine.

WATERS OF THE STATE AND NATION.

BY COt. RICHARD J. HINTON.

The following is the main, or local part of an able essay,

reprinted from the Irrigation Age. The portion omitted for want of

space, relates mainly to irrigation in Australia.

1
' A statement of the value of water for irrigation purposes pre-

sent, and possibly may some time involve, questions far more signifi-

cant than the actual cash embraced in their value. There is scarcely

a center of American activity in irrigation under the control of a
corporation or water-carrying company in which the right to per-

manently use a second foot of water could be purchased for less

than $1000. This price will rise by a rapidly ascending scale up
to the $40,000 per second foot, which has been paid in some of the
fruit-raising counties of San Bernardino and San Diego.

Whatever may be the legal fiction indulged in as to the impossi-
bility of selling water, it remains a fact that outside of the small
ditches owned by farmers, and those controlled by Mormon influences,

or in the new equities created by the California district system, that the
conveyance of water, apart from the land which it is to serve, is

practically a sale of the water conveyed. Some one has said that

the American has no regard for yesterday and very little consideration

for tomorrow. In all economic action this certainly seems to be a jus-

tifiable criticism. It is the good fortune of the irrigation situation,

in view of the great results that are to flow from such development
of industry and enterprise, that there really is some time given to

consider the best methods of avoiding future complications, and to

endeavor to realize the manner in .which the least friction and the
largest results may be achieved. Facing the discussion of the own-
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ership and management of so vast an estate by seventeen or more
different commonwealths as that involved in the transfer of our pres-

ent public domain, it is as well for those directly interested as it is for

the country at large to consider the salient problems and larger

aspects that are embraced.

some: troublesome questions.

Foremost among these is the relationship of international and
interstate waters. There are questions involved that cannot be
pushed aside by a wave of the hand, or a declaration that they will

be taken care of as they arise. Even if such a policy could succeed it

would be unwise because involving too great cost and too much fric-

tion. It is not necessary to establish a cut and dried plan ol water
management in advance of the necessity for action, but it is desira-

ble to understand the conditions, and endeavor to realize the funda-
mental equities that are involved in them. If the arid regions of
the United States were to-day without occupants, and if the general

Government possessed the power and authority of paternal autocracy,

an ironclad policy like that proposed in withdrawing land from
settlement, in demanding a topographical survey before occupation,

or in establishing, for civil as well as irrigation purposes, self-govern-

ing hydrographic basins, unrestricted by political geography and
bounded only by mountain or other lines from which the water
supply could be obtained, might be realized. But there are settlers,

there are states, vast interests have already been created, irrigation

has obtained a large headway. It is only the theorist who ignores

facts. It is only the autocrat scientist who derides them.
Nine states have embodied in constitution and law the j urispru-

dential principle that the natural waters, such as streams and lakes,

are the property of the State to be distributed only under legislation

for beneficial purposes. Four other commonwealths, west of the

97th meridian, have legislated in stringent fashion in the same direc-

tion, three of the four territories interested have, by law, recognized
that the natural waters of the territory above ground are the

property of the people, the use of which is to be regulated by the

community under general law. This legal status is a starting point

of a very notable character in the direction I propose to consider.

It involves also the possibilities of conflict over such water supply,

and it emphasizes very strongly the necessity of preparing in

advance of possible conflict for a legal adjustment and administra-

tion of the issues and interests which may arise. These are ques-

tions which are sure to come up upon the floor of Congress, pending
the discussion and settlement of the policies so broadly outlined by
the states direct^ interested in irrigation. It is easy to perceive

that if each of the states interested are in their organic capacity

each alone and solely sovereign in their control of all waters that rise

within their borders and yet flow largely beyond them, that man}'
interesting complications must inevitably result from a rigidly, inde-

pendent enforcement of such sovereign rights. L,et me illustrate
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what I mean by reference to both the international and interstate

waters, the management and disposition of which may easily give
rise to disputes and litigation of a serious character. Under some
circumstances even such conflicts might take a more serious form.

MEXICO AND THE BRITISH COLONIES.

The United States has for neighbors, in the southwest the Repub-
lic of Mexico, and on its northern frontier the British colonies.

Most persons would deride at the first statement, the possibility of

a serious dispute between portions of the New Dominion and por-

tions of the United States over water supplies. Yet if we follow

the frontier from Pembino to Puget Sound we shall find important
sources of water supply that rise on the British side of the line, and
flow within the United States. It is true that they serve a much
larger territory there than in the region in which they rise. I name
the Milk, the Souris or Mouse River, and the sources of the Colum-
bia—such as the Kootenay and Okanagan Rivers, and lakes in British

Columbia—as water sources, whose value is likely to prove so great to

both countries as to necessitate the adjustment of the equities

involved. Applying the state 'sovereignty idea of water control, the

New Dominion authorities would have the right, if it be possible, to

prevent, by all artificial means within their power, the flow of these

and other streams from their own to the territory of the United
States. This is a possible if not a probable contingency. Irrigation

jurisprudence, as it is now being evolved, must take some cogni-

zance of such facts. The international question, however, is more
serious and more pressing too, so far as it relates to our southwestern
neighbor—Mexico. The Rio Grande, for example, is the frontier

line for over 500 miles between the two Republics.

It rises in Colorado, is the chief source of supply for about one-

fifth of that great state, before passing southward and bisecting New
Mexico for nearly 400 miles. According to the fundamental law of

Colorado, all of the sources of the Rio Grande and all other supply
therefore, which fall within the state borders may not only be
properly utilized within Colorado, but any surplus that would
naturally flow southward could lawfully be prevented from doing so

if engineering skill can provide the means to accomplish such a

result. The ruin of the communities below would not necessarily

be within the legal purview of the situation, nor could the state take

any action of itself to settle the international complications that

would surely, nay, have already arisen. The United States alone can
do this, yet it has no legal power over the waters of the Rio Grande
so far as that stream rises and flows within the borders of Colorado.

It has only a greater power and duty, that of preserving the national

safety and honor. The Rio Grande is not the only stream, however,
by the flow or diversion of which our relation with Mexico might be
seriously affected. The Colorado River, in the extreme southwest,

has its rise far to the north and east in Wyoming and Colorado.

Both declare their sovereign ownership and right of control over
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waters rising within their borders. The Colorado, when formed by
the junction of the Wind and Green Rivers, flows through Utah
and Arizona receiving, among others, the Gunnison, the Grand,
the San Jaun, and most of the drainage of northern Arizona. Also,

the Salt and Gila Rivers in the south and center of that territory, it

then flows through the lower corner of California and Arizona, into

Mexican territory and the Gulf of California. It is almost as great

a silt bearer, according to its volume, as the Mississippi River. The
shoaling of the gulf head is continuously going on. The enormous
fecundity of the lower Colorado Valley and of a large portion of the

alleged desert areas adjacent thereto, if water can be permanently
supplied and distributed over their lands, is already attracting the

attention of capital. The possibility of diverting the Colorado
waters above the canon region, and of making available large areas

of dry land, whose fertility and climate will assure, with water, the

production of the finest of semi-tropical products and fruits, is one
certain to be considered at an early day. International, as well as

interstate, questions must therefore arise in the management of water
supplies taken from the Colorado River. These cannot long be
ignored. In my judgment they will rise more rapidly and demand
solution more speedily, should the comprehensive policy, sustained

by the Utah Irrigation Congress, became an established fact through
favorable legislation at the capital. The international questions that

are likely to arise cannot, of course, be taken from the control of the

general Government, however complex and difficult their settlement

may be made by questions of state jurisdiction over streams that are

international in character.

THE INTERSTATE WATERS.

The problems involved in the interstate management of natural

waters require to be more immediately considered. They are sure to

be the first taken up in debate by Congress, and I suggest also

that a majority of the commonwealths within the lines of aridity are,

on the face of the thing, interested against the minority thereof.

I^et me illustrate what I mean :

Two great mountain lines control the climate and topography of

the whole region, of these the Rocky Mountains is the foremost, not

only in position, but in magnitude. That area is almost entirely

divided between three commonwealths—Colorado, Wyoming and
Montana. That portion of the great range which shapes and domi-
nates the Territory of New Mexico is, so far as the water supply
question is concerned, entirely subordinated to the area north of it.

The Colorado plateau region, uniting on the south the Rockies
and the Sierra Nevada, is not significant as a source of water
supply. L,et us examine a map of the United States. From the

southern line of Colorado to the British line in Montana on the east,

it will be seen that all the headwaters of the Missouri system and of

great tributaries of the Mississippi are located within the lines of the

three states named. Colorado has the Arkansas and the Platte, and
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is the gathering ground also, in its eastern section, for the Republi-
can and Smoky Hill sources of the Kansas River. On the east,

Wyoming contains within its borders the North Platte and its

branches, the Niobra and the Yellowstone. It is true, of course,

that by the reservation of the National Park, being located within
the boundaries of Wyoming, that the headwaters of the Yellowstone
are separated from actual state control. Passing north into Montana
the upper Mississippi and all its tributaries find their sources

within the boundaries of that state. Crossing to the west side of

the Rockies, what do we find ? Beginning at the north, the Ameri-
can headwaters of the Columbia River are all found within the

boundaries of Montana with the exception of- its largest tributary,

the Snake River, which finds its source of supply upon the western
flanks of the Rockies, within the bounds of Wyoming and south-

eastern Idaho. When these great hydrographic systems have been
named, nearly seven tenths of all the natural waters found west of

the 97th meridian are seen to receive their supplies from the Rocky
Mountain drainage, and to have their sources within the boundaries
of three out of the thirteen states now in existance, and directly

interested in the problems of irrigation. On the eastern front of this

remarkable region the States of North and South Dakota, Nebraska
and Kansas, with the Territories of Oklahama and New Mexico, are

directly involved and related to the water supply rising within these

three mountain states. I am not stating or implying that the people
of Colorado, Wyoming or Montana, in either their individual or

state capacities will seek to interfere with the natural distribution of

the waters that rise in their midst, but the primary necessities of

irrigation will compel, ere long, the consideration of engineering
means, and the economic needs of diversion and distribution that

must seriously affect the nature of the natural flow and volume of

water that the channels of streams would normally carry. These
problems and necessities must arise and will be met, indeed they
have already arisen. The people of Mexico declare that the diver-

sion of the Rio Grande in Colorado has, in great part, destroyed the

prosperity of important communities in Chihuahua.. The people of

New Mexico have already begun to grumble. Those of Kansas
and Nebraska are in dread. The Dakotas are not yet alarmed,
because their present settlement problems are embraced in the

development of artesian and underground waters, but their turn will

come. On the west side of the Rocky Mountains, Idaho, Nevada,
the eastern portions of Oregon and Washington, western Colorado,
Utah and Arizona, are all directly interested in the water supply
whose sources rise in the three states named. The Columbia, the

Snake, the Wind, the Green, the Grand, the Gunnison and the Col-

orado Rivers form hydrographic basins whose water sources are

under the sovereign control of the three states created out of the
Rocky Mountain area.

The remaining interstate waters are few in number, the Bear lake
and river, rising in southeastern Idaho, forms a hydrographic basin
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whose outlet is the Great Salt Lake in Utah. In northern Nevada
there are several mountain streams tributary to the Snake River,

such as the Bruneau, the Quinn and the Owyhee. It is not probable
that any serious questions would arise from the disposition of these

streams, as the whole of their drainage and flow however important
to Nevada would not greatly affect the volume of the Snake River.

Further west, Oregon and California have in common an important
hydrographic interstate basin. This is the Klamath river and lakes.

Going southward, Lake Tahoe, the whole of which is in the natural

basin of Nevada, but only one third of its area within its political

boundary is the only important body of interstate water to be found.

As it is navigable in character, the United States may probably and
properly claim some rights of control as to its utilization in other direc-

tions. Even now its value is so great that serious interests are

involved. San Francisco demands its utilization in the near future

as a source of domestic water supply. The outlet into the Truckee
basin at Tahoe City is under the control of the capitalists who have,

I believe, expressed their wish to dispose of the same to gentlemen
like Mr. Newlands, personally and patriotically interested in the

reclamation of Nevada. It is hardly to be supposed, however, that

the State of California will permit the control of this great storage

basin to pass on a mere commercial basis to the State of Nevada,
which can legally claim only one third of its great area."

THE STATE MINING CONVENTION.

The State mining convention held in this City on the 21st and

22d of last month, was largely attended, and characterized by a

desire to arrive at some amicable settlement of various problems con-

nected with hydraulic mining. The gist of the proceedings can be

summed up as follows :

The farmers are willing that Itydraulic mining should go on, pro-

vided their lands or interests are not injured.

The mine owners are anxious to resume hydraulic mining, but do

not want to injure lands or water ways.

Legislation on this matter has been too drastic in character, and

can be improved.

The general government should assist in building wTorks to

impound the debris from mines.

Of methods, but little was said, and as this will form the first sub-

ject of inquiry in case an appropriation from Congress is asked for,

the convention should have prepared itself with some practical views

on this branch of the subject.
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Tne report of the government commission on the practicability of

impounding mining debris, mentioned in the proceedings, should be

published in connection with them, especially as the report has not,

so far as we know, been given out in a public way.

Impounding debris, or " slickens," is very much like impounding

water. The height and cost of dams and dykes are inversely as the

area impounded, and the volume retained, or confined, is almost

directly as its area. This, if conceded, will mean that retaining

works in the mountain valleys and canons will cost a great deal

of money. If the slickens can be directed into the Yolo basin,

and other low lands in the Sacramento valley, and currents destroyed

by dykes so the silt will settle, the result would be making land

instead of destroying it. It is purely an engineering problem.

The equities are easily arrived at.

ELECTRIC RECIPROCATING- MACHINES.

Mr. Charles I. Van Depeole has, in an exhaustive way, investi-

gated the application of electricity to producing reciprocating move-

ment in machines, and discusses the problem in respect to rock drill-

ing, steam hammers, pile drivers, and even rotating engines, in which

reciprocal movement is connected to rotative, by means of cranks.

Mr. Van Depeole, after discussing technically the various appli-

cations above named, and the principle or mode of operating, winds

up his essay in the following words :

'

' The foregoing clearly shows the application of the electric

engine to the different branches of transmission of power. It will

be seen that there is no end to the application of the same to the per-

formance of all kinds of work that is now being done with more or

less success by other means of transmission.
'

' The only question now left regarding the application of elec-

tricity, or other power to the different branches of mining and other

industries, is the difference in expense of the first cost of the plant

and the cost of operating the same, so that it becomes the duty of

the engineer charged with the installation of such or other plant, to

see which of the many systems available to him will be the most
economical in practical use. There is no question, however, but
that electricity goes ahead of any and all systems of transmission,

inasmuch as it is the only agent which will allow of great division

of power from a central place with the greatest amount of efficiency

as compared to any of the other known agents in use up to the

present date."
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It would be presumption for any one not an electrician to ques-

tion so eminent an authority as Mr. Van Depeole, but the chances

are that the economical propositions involved in the quoted para-

graph will meet with a good deal of criticism, especially in the

claims for efficiency in the last clause.

The action of reciprocating machines is much varied, owing to

the distance through which effective work is to be done. A rock

drilling machine and a pile driver, two of the examples named, will

serve to illustrate the difference. In the case of a drill, which can

act throughout only a very short distance, not more than one six-

teenth of an inch, requires a quick, sharp blow, and calls for

frequenc} 7-

, or high speed, while in pile driving, where the work is,

in a sense, "pushing," or ought to be, the effect is to be measured

more by mass and intensity than by frequency and speed. The
inertia of the pile being a qualifying factor that does not appl}' to

rock drilling and most other
'

' hammering '

' operations.

The same difference exists between light and heavy foiging, and

in such degree that good adaptation must involve control over the

weight of the respective mass. This, as we understand it, is not the

case with electrical apparatus, and calls for a distinction that is

omitted in the essay referred to. There is also the question of why
a paper of this kind has not dealt with such dynamic conditions,

and why it has not been presented through the medium of some of

the technical associations, where a free discussion would have thrown

much additional light on the subject.

The hindrances thrown in the path of progress by untenable

claims for new inventions is a fact of our day that should be kept

continually in view. There is much doubt that reciprocating

movements will be produced by electrical apparatus, to the extent

indicated by Mr. Van Depeole, and when some more successful pro-

gress has been made will be time enough to generalize on the subject.
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THE BATTLE-SHIP OREGON.

On the 14th of January, Mr. Irving M. Scott, of the Union Iron

Works, conducted a party of twenty or more people, on the tug

Active, to witness the ceremony of driving the first rivet in the

battle ship Oregon. General Ruger, of the Army, and Admiral

Irwin, of the Navy, with their staffs and invited guests, came in

their vessels, the McPherso?i and Ivy, making up a party of a hun-

dred or more, that were much interested and pleased at the ceremony

of driving the first rivet in the keel plate of the new vessel. This

was done by the General and the Admiral, in a successful manner,

and the remainder of the time, several hours, was devoted to look-

ing through the works.

The great tugboat Fearless, of 1000 horse power, now nearly

done ; the Monterey, coast defense vessel, also nearing completion.

Cruiser No. 6, well advanced. The keel laid for a new Pacific Mail

ship of the first class. A Government light ship, well advanced,

and two vessels on the dock for repairs, make up a list that shows

the extent to which the Union Iron Works has developed a shipyard

of the first class.

The work on both machinery and hulls is facilitated in various

ways by ingenious appliances peculiar to the works, among these

may be named the overhead cranes in the ship yard for handling

plates, beams and other parts that are conveyed by power, and in a

measure adjusted to position by the machinery which traverses and

spans the whole vessel, while she is on the stocks. Such advan-

tages, with something in climate, have to make up for a difference of

eight cents a pound on material, and a third more in the rate of

wages, that the Union Iron Works have to contend with compared

to Eastern yards, who bid on the same vessels.

The tugboat Fearless, one of the largest ever built in this coun-

try, is a second one for Messrs Spreckles, of this City. The first

one, the Active, on which the party was conducted, is, after six years

of service, in perfect order and in design is as nearly perfect for the

service as such a boat can be made. Whatever the resources of this

Coast will permit in iron ship building, Mr.. Scott and his able staff

will work out, and among our various industries it will be hard to

point out another that has been characterized by such indomitable

energy and success.
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ONYX ON THE PACIFIC COAST.
BY PROFESSOR EOUIS FAEKENAU, MEM. TECH. SOC.

[ Read Sept. 4, 1891. ]

The demand for material adapted to the interior decoration of

buildings is steadily increasing, and for some time past variegated

marble and the so-called onyx have been extensively used, as they

are moie easily cut and polished than other stones, and are otherwise

preferable to many of the materials at our disposal.

Onyx proper is a species of quartz of great hardness, and

occurs in small fragments, or nodules, while the so-called onyx of

which this paper treats is mainly calcium carbonate, mostly in the

modification called aragonite, and occurs in large masses. Its hard-

ness is from 3^ to 4, its specific gravity from 2^ to 4, and it is easily

cut into slabs and polished.

Onyx has been found in several localities of our State, but with

a few exceptions, in small deposits, that do not yield large and

perfect slabs. Large deposits have been found in Arizona, and new
finds are constantly reported from all parts of the United States.

Mexico has many fine deposits of onyx, most of which is used for

clocks, table tops and small ornaments. The specimens of Mexican

onyx, which I have here, are from La Sorpresa and La Mesa Mines,

Tehuacan Pueblo, of which I have received the following description

by the owners :

The deposits of onyx are found running through hills measuring

about four miles across, at an angle of about 45 degrees, in layers of
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from 4 to 15 inches in thickness, separated from each other by par-

allel layers of clay, gravel and country rock. The deposits reappear

on the other side of the cafion, running into the opposite hills at

about the same angle.

The Sorpresa onyx is mostly white and green. The La Mesa,

variegated. The first is near the bottom of the hills, the latter above

it ; a hard, red country rock separates the two mines. No marble,

and no calcite crystals have thus far been found there. The deposits

have been worked for three or four years without the use of machin-

ery. From 5,000 to 6,000 cubic feet of onyx have been shipped to

Paris, London and New York at a price of about $10 per cubic foot.

The shipping port is Vera Cruz, which is reached in one day by

railroad.

As the croppings of these deposits have b^en traced for five miles

along the hillsides, and extend from the bottom of the hill to the

top, the amount of available material is very great. The largest

slabs obtained were 12 feet long, 8 feet wide and 5 feet in thickness.

In our State the deposits of Suisun, and of San Luis Obispo, have

for several years past been worked by Messrs. J. & F. Kesseler, of

this City, who have kindly furnished me these specimens and the

following description of the San Luis Obispo quarry :

To Prof. Louis Falkenau.—Sir : According to promise, we send
you a short statement regarding our onyx mine in San Luis Obispo
County, Cal. The mine is situated about thirty miles from San Luis
Obispo, and about twenty miles from Pismo Beach. It lays in the

hills between Huasno Creek and Arroyo Creek, about sixteen miles

from Arroyo Grande, a station of the narrow gauge railroad. The
ledge stands nearly perpendicular on the side of a hill. The earth

and stone in front of the ledge have been removed to the depth of

about forty or fifty feet for a distance of eighty feet along the ledge,

which is sixteen feet wide on the top and gets thicker going down.
The croppings show themselves from three to four hundred feet

along the ledge, and again about half a mile to the northwest. The
blocks stand all on their edges, and are from two to three feet, from
eight to twelve feet, and some from fifteen to twenty feet long, and
from six inches to eighteen inches thick.

Along the ledge there are also several valuable mineral springs.

The onyx has beautiful colors—red, green, sky-blue, rose color, and
a lovely golden yellow. The rich colors run in charming and grace-

ful transition from one shade to another. Men who have worked and
used onyx extensively declare it to be the finest onyx known. It

has solidity, large sizes, beautiful colors, and an endless variety of

tints. It is within easy reach of San Francisco, whence it may be
shipped to all parts of the world.
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Surrounding the mines and springs are nine hundred and twenty-

nine acres of land, which form part of the property ; they have
plenty of timber and running water, and would form a beautiful

park for the springs. Very respectfully,

San Francisco, March, 1891. J. & F. KHSSEivER.

I have no knowledge of other deposits in California having been

worked to any extent. The Arizona deposits, discovered in August,

1889, which I visited in September, 1890, are located in Yavapai

County, about 28 miles southwest from Prescott. The onyx is found

in a group of low rolling hills. Eleven claims of 600 X 1,500 feet

cover the location. The bottom of the hills, and the beds of the

creeks and gulches surrounding them show strata of conglomerate,

formed of fragments of onyx mixed with other rock and cemented

by lime carbonate. Above these the onyx crops out boldly in well-

defined strata of from 12 to 20 feet in height, extending into the hills

almost horizontally, with a slight dip toward the center.

The tops of the hills show indications of onyx, and several shafts

sunk at a considerable distance from the hillsides show solid masses

of onyx immediately below the surface. At the time of my visit,

only about 1,800 square feet of the ground had been explored by cuts

and shafts. At a very conservative estimate, I would say that there

were 1,440,000 cubic feet, equal to 144,000 tons of onyx then avail-

able. Should, as is very probable, the balance of the still undevel-

oped croppings, prove to represent strata of equal dimensions to those

already opened, the available supply would be practically inexhaust-

ible. Large blocks, some 7X4 feet and 18 inches in thickness, had

been separated from the mass by blasting, and from such blocks

most of the samples I have here wTere broken by a sledge hammer.

That the material stood such treatment as well as it did speaks

highly for it.

The many varieties found in this deposit differ very much in

color and density (8 to 10 cubit feet per ton.) Analysis showed the

presence of iron, manganese, strontia and magnesia, and it is to the

iron and manganese the different tints are due.

Several tons of the onyx were taken to Colton to be cut and pol-

ished. The small slabs I have here are samples I brought from

there.

Lately a new location has been found near Phoenix, Arizona,

which is said to produce onyx of good quality and in great abund-

ance. The cost of onyx varies from $5 to $10 per cubic foot, and

over. To what extent it is used may be inferred from the following

amounts expended on it : In Vanderbilt's residence, Newport,
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$250,000 ; C. P. Huntington's residence, New York, $100,000
;

Equitable Building, New York, $75,000 ; Auditorium Hotel, Chicago,

$60,000 ; Imperial Hotel, New York, $500,000 ; Grand Union Hotel,

New York, $25,000.

At the time the foregoing paper was read there were exhibited

about forty specimens of onyx having polished surfaces and present-

ing almost every shade of color, and showing the laminations which

indicated the manner of its formation by desposition.

KEGULAK MEETING, JANUAKY 7th, 1892,

PROCEEDINGS.

MINUTES.

Held in the main hall of the Academy of Sciences, and called to

order by the President at 8:30 p. m.

The reading of the minutes of the last regular meeting was
ordered to be dispensed with.

The following new members, having been balloted for, were

declared elected :

Professor F. G. Hesse University of California.

Wm, C. Alberger, civil engineer San Francisco.

R. B. Elder, electrician .

"

Chas. A. C. Duisenberg, merchant, Associate "

The following names were proposed for membership and referred

to the Board of Directors :

For members

:

Frank H. Olmsted, civil engineer, of Riverside, Cal., proposed by Burr

Bassell, P. J. Flynn and Otto von Geldern.

Iv. C. Russel, mechanical engineer, San Francisco
;
proposed by C. A.

Stetefeldt, F. Orton and John Richards.

Theodore Wetzel, Jr., mining superintendent, North Bloomfield, Cal.; pro-

posed by A. d'Erlach, Geo. F. Schild and Otto von Geldern.

For juniors :

Geo. P. Cramer, surveyor, Seattle, Wash.; proposed by J. P. F. Kuhlmann,
Luther Wagoner and Hubert Vischer.

J. F. Morrow, surveyor, San Francisco
;
proposed by Hurbert Vischer,

Luther Wagoner and Otto von Geldern.
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The Nominating Committee made the following report, proposing

names for officers and directors of the Society for the ensuing year :

San Francisco, January 4th, 1892.

To the Members of the Technical Society of the Pacific Coast :

Gentlemen : Your Nominating Committee, selected to propose

the names of candidates for election of officers and directors of the

Society for the 3
Tear 1892, herewith submits a report, and begs to

propose the names of the following gentlemen :

President, John Richards. Vice-President, Luther Wagoner.

Treasurer, Geo. F. Schild. Secretary, Otto von Geldern.

DIRECTORS

:

W. R. Eckart. C. E. Grunsky. H. C. Behr.

Geo. W. Dickie. A. Schierholz.

Your committee calls attention to the efficient management of the

Society, and the progress made during the past year, and rejoices in

having succeeded in so great a measure in inducing the same mem-
bers to express their willingness to serve during the coming }

rear.

Respectfully submitted,

L. J. Lk Conte,

Geo. F. Allardt,

Hubert Vischer,

J. C. Sala,

F. Gottfried.

Nominating Com mittee.

The President then introduced Mr. Geo. W. Dickie to the audi-

ence, who proceeded to address the Society on the
'

' Ocean Commerce
of San Francisco," which was thereupon publicly discussed by those

present.

(This interesting subject and discussion will be published in a

subsequent bulletin.)

Adjourned.
Otto von Geldern, Secretary.
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ANNUAL MEETING, JANUAEY 15th, 1892.

PROCEEDINGS.

MINUTES.

The annual meeting of the Society was held on Jan. 15, at the

Society's rooms, in the Academy of Sciences Building.

The Ballots for officers for the current year were counted and the

following officers were elected.

President, John Richards. Vice-President, Luther Wagoner.

Secretary, Otto von Geldern. Treasurer, Geo. F. Schild.

directors:

W. R. Eckart. C. B. Grunsky. H. C. Beht.

Geo. W. Dickie. A. Schierholz.

After the ballot for officers had been declared the President pre-

sented and read the following address.

ANNUAL ADDRESS.

BY THE PRESIDENT, MR. JOHN RICHARDS.

( Read January 15th, 1892.

)

In pursuance of a custom that is common in associations of this

kind, and one that has much to recommend it, I will venture to

occupy some of your time this evening with a kind of review of the

various circumstances of the past year attending on our own Society,

and the objects to which its energies are directed.

My first duty will be to acknowledge the honor conferred by the

selection as your presiding officer for a third time. It has been

a matter of circumstances rather than because of any claim or quali-

fication on my part, and is, for that reason, the more to be esteemed.

It is unsafe to make promises for the future. For the present I can

speak, and will say there is a stock of good resolutions covering such

duties as I can perform.

The directors and their committees form the active governing

element of the Society, shaping its policy and conducting its affairs,
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and for the coming year we will have in this capacity able and

experienced members, who have consented to serve, in some cases, at

a good deal of inconvenience to themselves.

During the past year some change has been made in the constitu-

tion and by-laws of the Society, not of a material kind, but relating

mainly to procedure and the qualifications for membership. These

changes are not of sufficient importance to require attention or com-

ment at this time.

The reports of the Secretary and Treasurer show the condition of

the Society, in respect to membership and finances, also show, or

will call to mind the changes made in our environment, to so call it.

A good deal of money has been demanded, and a good deal spent,

but, in all cases, with care and discretion. The present hall and its

fittings, in which we have a proprietory interest ; the very complete

club room and connected offices, have been furnished and arranged

during the past year, and, it is believed, will serve the requirements

of the Society for many years to come, with only the expense ot

maintenance.

An important advantage during the past year has resulted from

the Secretary's business permitting his presence here nearly all the

time during business hours, and, I may add, also in a very efficient

discharge of the duties pertaining to that office, which is really the

main executive one in associations like this.

Turning now to retrospect, the Technical Society of the Pacific

Coast has not been evolved from a small beginning and a few mem-
bers, as is common in such cases, but it has, nevertheless, been

obliged to follow the inexorable law of evolution, of which the main

element is time. The Society was founded in 1884, and the roll

signed at the time of organization, contained the names of 61 civil

engineers ; 30 mechanical engineers ; 12 mining engineers ; 11 archi-

tects ; 6 chemists, and two patent attorneys ; in all, 126 members.

This was an extraordinary beginning, not only in respect to the

number of charter members, but also in the character and qualifica-

tions of those enrolled. It included most of the eminent engineers

in the City, and as an assemblage of people engaged in technical

pursuits, could not, perhaps, have been excelled among an equal

population in any other part of the United States.

As a result of this, the first papers presented and read before the

Society were remarkable. They speak for themselves, and I will

digress here to say that the value of these papers was reciprocal, and

their influence much wider than is commonly supposed.
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A look through them recently, discloses the fact that, in most

cases, the papers presented have aided and greatly promoted the

interests of those who contributed them. The members who prepared

these essays have become distinguished in the branches to which

their papers related, perhaps they were so before, in most cases, but

there is a fair inference that the time and pains invested in the work

have been well returned.

It is to be hoped our new members will make a note of this. It

is a road to professional success, and the better the paper the greater

the success. It is seldom that anyone engaged in any technical call-

ing prepares an essay on a set subject without an adequate gain in

some way. The gain may not come at once, or soon, but it will

arrive some time and remain.

Returning to the Society, the selection of a title was fortunate

and appropriate, adopted, no doubt, because the membership was to

be drawn from not more than one-fortieth part of the population of

the whole country, and, consequently, under circumstances that

precluded a division of professions and pursuits, such as can exist

in the Eastern States, and in the populous countries of Europe. This

scheme has proved a most fortunate one, because there is, perhaps,

no other association of the kind that has worked more harmoniously

and been more free from all kinds of dissensions, such as might have

been apprehended, and is too common in associations of the kind.

The Society's history, for several years, was nearly what inference

would assign. The ablest members presented able papers on the

subjects with which they were most familiar, and then came a season

of apathy. There was no effort to connect the Society's work with

the active industries and interests of community. It was a purely

scientific association, such as this bustling utilitarian country is not

yet ready for, and will not be for a long time to come. We can cul-

tivate and promote scientific research in this country, and do so to a

great extent, but not in the abstract, as it is done in Europe. There

the commonwealth is the great fact of a country, here it is the per-

son, and his business. Here everything to succeed must be con-

nected in some way with the active affairs of life, and involve a

factor of dollars and cents.

It is trusted that this is not an unfair criticism, or at least that it

is true criticism. The purpose of its introduction here is to urge

again upon the Society and its new board of directors the expediency

of forming a permanent committee on arts and sciences, with the

power of examining and reporting on new and useful inventions and
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discoveries, also on meritorious papers, and recommending the

award by the Society of some kind of certificate or diploma, that

will have a commercial as well as a scientific value to those who
submit subjects.

There are objections to such a committee and procedure, but

pitted against such objections are the facts that have just been

reverted to, and our first duty is to make the Technical Society per-

manent and useful. In case unworthy subjects were submitted to

such a committee, it is easy to ask the withdrawal of them without

action. The Franklin Institute, of Philadelphia, has for many
years— twenty, or more— maintained a committee of this kind,

and the secretary of that institution will, no doubt, be glad to furnish

information respecting the working and results of the '

' committee

on arts and sciences," and the awards given in case of meritorious

inventions. The adoption of a similar method here would require a

good deal of consideration, and it might be some years before it

would reach a practical working character. It is, however, worthy

of serious consideration.

It would be agreeable to occupy a good deal of time in discussing

this matter, but it is so eminently suited for general debate that I

trust some of the members will, at an early day, present an essay on

the subject, and thus arrive at a concensus of opinion respecting it.

In connection with this matter of a permanent committee on arts

and sciences, or on new and meritorious improvements, which would

be a better name, there is another matter that has engaged the atten-

tion of some of our members, and which can be -recommended to the

new board of directors for their consideration. I allude to lectures of

a popular kind, in addition to set papers. By popular, is meant

lectures technical in nature but popular in character, such as can be

prepared or delivered without the research, computations and draw-

ings, that are commonly required in our regular papers.

Such lectures, we have reason to believe, would be gladly con-

tributed by members and others, if invited, and, in this manner, the

Society would not only be brought into closer contact with the com-

munity and its interests, but it would relieve the membership from

what is a severe tax on their resources.

It may seem an easy matter among a membership exceeding two

hundred to secure monthly papers of a technical kind, such as should

be published in the Society's bulletins, but it is not at all an easy

matter. Such papers are expensive to prepare, and expensive to

publish, and, under the present method, too many in number.
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The American Society of Mechanical Engineers has a member-

ship of 1,300, and holds two meetings each year. On the same basis

that we attempt, this Society would produce seventy-two set papers

each year, which, I need not say, is far in excess of the number

presented.
' In respect to the field in which the energy and influences of the

Society are to operate, or to which its efforts are particularly directed,

it will not be too much to claim that it is peculiar, or even anomalous.

On this Coast the extent of engineering and technical work, in pro-

portion to the population, is not only vastly more than in other com-

munities of like extent, but is varied in a degree that has no parallel

in any country.

These peculiar circumstances arise not only from a diversity that

embraces nearly all the industries of our time, but to peculiarities of

methods and requirements that arise out of climatic and other

physical conditions peculiar to the Pacific Coast. I will mention only

one, for illustration, the harvesting of wheat. This operation, which

in most countries is no more than a farmers' problem, supplemented

by ordinary maunfacturing skill, becomes here, in California, an

engineering one, involving peculiar machinery, immensely greater in

size and power than is employed elsewhere, also with very different

functions. The wheat is cut, threshed, and put into sacks at one

operation, and by one machine, requiring as many as twenty-four

horses, or equivalent steam power, to propel it. From 1,000 to

1,500 bushels are thus cut, cleaned and put into sacks in a day,

by one machine, requiring, at most, the labor of five men, and is

done, by contract, at a cost of not more than a cent a bushel. This

is one fifth as much as the same operation costs in the Eastern

States, and is only a tenth as much as in India, where the rate of

wages is one fifteenth as much as in California.

Ten years ago the steam engines brought here for threshing failed

to meet the requirements, and the manufacture was commenced in a

number of different works in this State. Instead of 10 and 12 horse

power engines, those of 40 horse power came into use. The furnaces

and boilers were made for burning straw, on new methods, and the

industry expanded to large proportions.

lyater on the '

' combined '

' machines came into use, performing,

as before explained, all the operations at one time, and just now the

effort is being made to not only drive the threshing part of these

machines by steam power, but to propel them as well.
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One of the members of this Society has, during the past summer,

spent large sums of money and several months of his time in the

field studying the problem of operating these vast harvesting

machines entirely by steam power.

The agencies and resources drawn into this single operation of

harvesting wheat in California may well be set off against all that

has been done elsewhere, the world over, during eight years past.

Most notable among the technical achievements of this Coast,

and mainly among men who are members of this Society, has been

the founding of naval architecture and marine engineering. It is

hard to realize that this great and most difficult of all industries has

been built up here in five years past, and in a manner not surpassed

if equalled on this continent. The Union Iron Works have con-

structed some of the best vessels in the United States Navy, and of

nearly all classes. On the 14th inst. the first rivets were driven in

battle ship Oregon, an armored vessel of 10,000 tons, and of the first

class.

As a measure of the ability and skill brought to bear in this

works, they pay nearly one cent a pound for transporting material

from the East, eqnal to 30 per cent, of its value. They pay a rate

of wages 33 per cent, greater, and yet have competed successfully

with Eastern firms for these war vessels. With some knowledge of

the subject at home and abroad, I will claim that their implements,

methods and processes, also their management and engineering skill

is superior to their competitors. It is a great industry, of which we
may well be proud, and is ably supplemented here by the other

works, where one may order a steamship, a locomotive, or a counter-

shaft, and all will be made in due course.

There are other cases of the kind, among which may be men-

tioned a wonderful system of urban railways in San Francisco ; sub-

aqueous dredging by various ingenious machines. The development

of tangential water wheels ; the conduction and application of water

under enormous heads, and, most of all, in the construction of large

ocean steamers for both war and commerce. It is not necessar}^

however, to revert to these matters. The local record of engineer-

ing, architectural and mechanical achievement is extensive, creditable,

and, as before said, out of all proportion to the limited population of

this Coast.

There is now rising into promise a new field that will, before

long, tax the resources of the engineering professions; that of the

conservation and distribution of water for the purpose of irriga-
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tion. Looking to what has been done in Kgypt, India, Australia,

and the mountain states of this country, and comparing with the

future possibilities on this Coast, this problem becomes amazing in

extent, and also in intricacy. Elsewhere irrigation is carried on under

circumstances much more uniform in respect to varying precipitation,

evaporation, varieties of soil, the torrential nature of streams, the

volcanic and disturbed character of the earth where basins and canals

are to be made, the peculiar and varied crops that are grown, and

the lack of laws to define and regulate the control and apportionment

of water.

There is, also, the great problem of supplying to commerce some

other means of intercourse with the world than has hitherto been

enjoyed, and without which all interests here must languish in future.

The best scheme, and incomparably the best one to improve the

trade, and, consequently, all interests of this City, that has been pre-

sented in a public way, has been by an engineer, a charter member of

this Society. Not only this, such presentation has been accompanied

by certain propositions of an economical nature that serve to show
the intimate relation between the technical and commercial branches

of the subject.

The future of the Pacific Coast is mainly in the hands of those

engaged in the technical professions. The problems are physical ones

rather than commercial, and even if not, the commercial element has

too close a relation with politics to much concern itself with the com-

monwealth. Commerce is competition, and a merchant's concern

and ambition is apt to extend only to his immediate environment.

He is not watching and studying the progress made elsewhere.

That is no concern of his, so long as such progress does not interfere

with his business.

I want to draw no disparaging comparison between technical,

manufacturing, and commercial pursuits. All of them are necessary,

interdependent and honorable, but what I do assert is that, in the

nature of things we must look for progress and improvement else-

where than in the distributing trades of this City.

The term commerce, we must remember, however, covers two very

different pursuits. A merchant, in the true sense of that term, is one

who equalizes and distributes the products of the earth. He moves
the fruits of California to countries where such fruits do not grow

;

brings "the tea of China here, where it cannot be produced. He
carries out gold, silver, mercury, timber and salmon from the Pacific

Coast and brings back in return iron, fuel, cloth, and various fine
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manufactures. This is commerce, and is something quite different

from the distributing trades which divide and parcel out commodities

in small or broken quantities to suit consumers. This branch of

trade is what is called in England shop trading, and is the kind, I

am sorry to say, best known here in San Francisco. The other

kind, the merchant trade, will come with Mr. Dickie's steamers.

With this much of local and personal affairs, I will now attempt, in

a compendious way, some review of the progress, discoveries, and

great works of the past year.

The Nicaragua Canal I need not mention, as our committee

appointed to watch and report upon progress made in this great

work will, at an early time, present such facts as have interest to the

Society. As to the national and economic phases of the subject, it

may be remarked that there is a persistent effort to create another of

those partnerships between the nation and private shareholders,

which has proved so unsatisfactory in the past, and for which there

is scarcely a precedent in any other country. The canal should be

made either as a government work or as a private enterprise, perhaps

the former, perhaps the latter, but certainly not a combination of the

two, unless the money voted is considered as a bonus or gift to a

company.

Government ownership, to the extent of an investment of public

funds, sounds well as a business proposition, but, except the money
advanced by the government to the Centennial Exhibition, at Phila-

delphia, I think it will be hard to show that funds, so loaned by

the government have ever been paid back in kind, or otherwise.

The Manchester Canal, respecting wdiich no estimates need be

given here, is, no doubt, the greatest engineering work going on at

this time, and is mentioned only to call attention to a very earnest

inquiry in this country into the cost and advantages of inland water

ways now engaging much attention all over the world. In this

country there has recently been in Detroit, Michigan, a water-ways

convention to consider the subject as it applies to the great chain

of lakes, and their connections. A second convention of the kind

has more recently assembled in Kansas City, Mo., to consider the

improvement of navigation in the Mississippi valley, and the next in

order should be a similar convention on this Coast to consider the

navigation of the rivers in the great valley of California.

This consideration of waterways must, at first, be a commercial

problem. Engineering facts will not have much interest until the

cost of carriage compels such attention. In all countries, to some
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extent, but in this one to an enormous extent, the railway power has

successfully pursued a policy and imposed restrictions that have

nearly destroyed river commerce, and the awakening of the last six

months to some realization of this fact, portends, let us hope, greater

movements for the future.

Closely allied with this is the subject of irrigation, or an artificial

distribution of water, that will save, to some extent, the vast surplus

that passes off to the sea, and which is, so to speak, the vital element

of the principal industries on this Coast. Space will not permit

a review in detail of what has been projected or done. The subject,

in its latest phase, that is, on an extensive scale, is quite new in

this country, but is as sure to be a field of much activity in the near

future. In Egypt, the operations of British engineers are fast trans-

forming that old country, and making it again as it was in ancient

times, the seat of the most dense population that the world has

ever known. The revenues from rented lands in Egypt, tributary

to the canals was, last year, more than twenty-five millions of

dollars. The population of the irrigated districts is set down at

5,800,000. The area watered is 8,840 square miles. In Australia

the same work is going on successfully, and large grants of money
have recently been voted in Victoria for irrigation purposes.

On this Coast, the problem of irrigation is much affected by the

question of evaporation from impounded water, canals and ditches,

and it was hoped that, during the past year, a paper bearing upon

this subject would be presented before this Society, giving some data

of value. The maximum evaporation set down for Madrid, in Spain,

some portions of British India, and at Salt Lake, in Utah, approxi-

mates half an inch daily during the dryest periods, and during the

summer months here must consume a great share of the water held

or conveyed in the open air.

Great works and problems in civil engineering exist on all sides.

Tunneling under rivers and straits has been reduced to an almost

exact science. The great Siberian railway shows that no physical

impediment can stop the path of the engineer.

The improvement of rivers and harbors by the general

government I think had better not be mentioned. So far as this

Coast is concerned, there seems no complaint, but on the Atlantic

side the record is not one to call for commendation when compared

with the achievements of private enterprise.

In mining engineering, which seems to embody nearly all other

technical branches, a culmination of the art seems to have been



172 TECHNICAL SOCIETY OF THE PACIFIC COAST.

reached on this Coast, or at least present effort has been narrowed

down to details, and more directed to metallurgy, chemistry and

geology, than to mechanical implements and processes. A mining

engineer must be possessed of that qualification Mr. Carlyle called

gemcinlichewissenschaft, or a knowledge of all things in general. A
wide profession, with a wide field, and an eminent following on this

Coast and in this Society. One of our active members has recently

been appointed on the staff of the largest electrical company in the

East, indicating what may be learned here by a young man not

thirty years old.

The architects, who have always formed an important section

of this Society, do not need mention, because their works show for

themselves. The substitution of metal for masonry and wood, has

rapidly called upon the profession for new qualifications of an exten-

sive kind. Our City, and others on the Coast, even without streets,

compare favorably in architecture with any others in the country,

and the profession may well claim to be abreast with their co-workers

elsewhere.

In mechanical engineering work, with which I am most familiar,

the past year has produced, for one thing, a wide expansion of

implements and processes for heavy forgings. Heretofore, this

country has been much behind in what may be called heavy steel and

iron working, but the great plant at Bethlehem, Pa., and others,

have enabled orders to be filled for the heaviest forgings required for

naval and war purposes. There has also been a great advance in the

construction of small arms and ordnance, also in armor and other

material of war.

It would be much preferable to mention such an expansion of

inventions and methods to serve some useful and peaceful purpose,

but at present in our own, as well as other nations, a large share of

human effort is sacrificed on the altar of barbarism, and a spirit

of destruction, that is sometimes mistakenly called patriotism.

As remarked, a great share of mechanical engineering effort has

gone in this direction. The torpedo matter alone has absorbed much
ingenious effort, and the expenditure of millions on a mode of war-

fare that should be deprecated among all civilized nations. These

inventions and wealth for the destruction of human life and property,

may be called an essential part of our civilization, but it is discour-

aging to think that about one fifth of human effort—one working

day in five—must be devoted to such a purpose.
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To mechanical engineering, in a sense, must be credited some of

the efforts of the past year to accomplish aerial flight, and, for the

first time, such effort has followed what may be called scientific

methods. The only ultimate purpose to be gained, so far as now
appears, will be a further contribution to the destructive fund, for

war purposes. No engineer who has considered the matter, is likely

to attach much importance to sustaining passengers and merchandise

in a fluid that weighs .08 of a pound to a cubic foot, when the same

weight can be rolled along on iron way s with a frictional resistance

of ten to twenty pounds per ton. It is, I think, a field of inquiry

that this Society may safely ignore.

There have been no startling discoveries in what may be called

constructive engineering, and it may be safely doubted whether there

ever will be in future. Evolution in the constructive arts is now
narrowed down to matters of detail. Exact methods and computed

results have supplanted empiricism and discovery. The world moves
together in these things. There are no national lines. Technical

knowledge has escaped race prejudices, the custom house, and

ecclesiastical control. This Society is in touch with all others of its

kind, in all parts of the world, and in this free interchange respecting

technical research, rests the prodigious advances of our time in all of

the useful arts.

Of that new and, I was going to say, magical field, electrical

science, the past year has been more fruitful in adaptation than dis-

covery, and when we consider that all the main phenomena and

functions dealt with, are amenable to computed quantities and results,

it is not likely that the period of discovery will be lengthened out

over several ages, as in the case of older branches like steam, which is,

even now, or until quite recently, less a science than electricity is.

The difference is in resources, as well as methods, or, as may be

said, electrical science began where most other branches left off.

There are many here, no doubt, who can remember when the thermal

problems in steam power were not thought of in practice, also when
heat was only recognized as a condition of matter, and not an ele-

ment of primal energy. It is not long ago, but was before electrical

science came to the front, with even its nomenclature determined by
the consensus of learned men.

This new science imposed an extensive draught upon the

resources of practicing engineers, civil and mechanical. It was a

new branch suddenly added, dealing with an intangible element, not

amenable to their methods and implements, but pervading their
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field of practice. In colleges it added at least one fourth to the cur-

riculum, and qualified, or affected indirectly much more. What its

future connection with the industrial arts is to be, no one can fore-

see. Its relation to heat and light lies hidden in occult phenomena,

and laws that give but little hope of early solution, but to be made

plain some day no one can reasonably doubt.

If space permitted, it would be a pleasure to extend these remarks

to various other technical pursuits ; the production of high grade

scientific and mathematical instruments, the thorough laboratory

practice and other branches which our diversified membership

embraces.

In conclusion it will be proper to revert to the fountain head, so

to speak ; the teachers, on whom depends the membership of this

Society when our day has passed—the faculty of our technical

colleges. They have, to a great extent, aided and promoted this

Society by contributions, counsel and membership. To them we
stand much indebted, and are anxious to increase the obligation.

In the wide and bewildering field, which has barely been hinted

at, our Society must dig and delve after new truths, each member
contributing his part, and here let me say that his part may be a very

useful one, if he does no more than come to hear, and aid us with

his presence. The courtesy that has marked the proceedings of the

Technical Society is such, that no one need fear a respectful hearing

of what he has to present, or say, and it is hoped in this term of

1892, there will be a wider participation in the proceedings by all,

and especially the new members.

Some debate followed the Annual Address, after which the

Secretary's annual report was presented, read and accepted. The
report is as follows :
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REPORT OF SECRETARY FOR 1891.

I have the honor to submit the following report of the condition

of the Society and its progress during the past year :

The present total membership is 201 ; as follows :

Honorary members 2 Juniors 5

Members 177 Associates 17

Of these, 141 are resident, and 60 non-resident. A geographical

distribution places in

San Francisco and vicinity 141

Other parts of State of California. ..37

Arizona 1

Colorado 1

Idaho 1

Nevada 3

Oregon 2

Washington 3

Utah 1

Professionally divided, there are

Architects 4

Builders 1

Chemists 5

Civil Engineers 73

Draughtsmen. 2

Electrical Engineers 2

Instrument Makers 2

Marine Engineers 2

Mechanical Engineers 44

Illinois 1

Massachusetts 1

Minnesota 1

New York 1

District of Columbia 1

England 1

Hawaii 2

South Africa 2

South America 1

Military Engineers 4

Mining Engineers 27

Naval Architects, 1

Professors of University 5

Scientists 1

Surveyors 7

Technologists 4

Associates of various callings. .... 17

Total 201

During the year 1891 the Society increased in membership as

follows : Admitted, 56 ; reinstated, 1 ; total, 57. Of these there are

Members 45

Honorary Member 1

Professionally divided

:

Chemists 1

Civil Engineers 23

Draughtsmen 2

Electrical Engineers 1

Honorary Members and Associates

of various professions 8

Juniors 4

Associates 7

Mechanical Engineers 11

Mining Engineers 3

Professors of University 2

Surveyors 4

Marine Engineers 2

Total 57
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[Continued.]

Membership of Society January, 1891 :

Members and Associates 149 Increase in 1891 57

Total Membership in 1891 206 Resigned during 1891 5

Gain in 1891 52 Present membership 201

The resignations during the year are :

Alpheus Bull, San Francisco. Thomas Hamlin, West Virginia.

P. H. Jackson, San Francisco. J. G. Pohle, Denver.

A. W. von Schmidt, San Francisco.

The following juniors, entitled to full membership, will be placed

on that list :

Franklin Booth. Ernest McCullough. R. E. Bush.

Number of regular meetings held Directors' meetings 8

during the past year 12 Special meetings , 1

Public meetings 2 Number of papers read 14

Number of addresses made 1 Discussion of topical questions. . . 4

Papers were published in the printed preceedings of the past year

on the following subjects :

Street Pavements in San Francisco. Hall's Hydro-Steam Elevator.

Abrasive Processes in the Mechanic Arts. Cause of the Glacial Period.

Bridge Analysis. Nicaragua Canal.

Physical and Geological Traces of Perma- Act to Define the Duties of Land
nent Cyclone Belts. Surveyors.

Contributors :

John Richards. Naval Constructor Stahl, U. S. N. S. Harrison Smith.

Robert Hinchliffe. Jerome Newman. Marsden Manson.
Hubert Vischer. Louis Falkenau T. W. Morgan.

Irving M. Scott. Commander H. C. Taylor, IT. S. N. George W. Dickie.

A board of examiners for State licensed surveyors was appointed

by the Governor. The chairman and two of the members were

chosen from the Technical Society, to-wit

:

Luther Wagoner. S. Harrison Smith. L. F. Bassett.

Applications of 94 surveyors for a license were examined, acted

upon and passed during the year.

Otto von Gkldkrn, Secretary.



REPORT OF TREASURER. 177

TREASURER'S REPORT FOR 1891.

The report of the Treasurer was then presented and referred to

the Committee on Finance.

To the President and Directors of the Technical Society of the

Pacific Coast :

Gentlemen : I have the honor to make the following detailed

report of collections and disbursements, assets and liabilities for the

past 3^ear :

RECEIPTS.

Received irom former Treasurer $ 80 98
" " members for dues 1,478 00

" admission fees 230 00
" " special subscriptions 192 50
" " room rent from Cat. Chapter Architects. . 60 00

" sale of transactions of T. S. P. C 57 50

" keys to room 3 30

Total $2,102 28

DISBURSEMENTS AS PER VOUCHERS.

Room rent $ 460 00

Secretary (13 months) 325 00

Collector 150 07

Janitor and office expenses 128 21

Stationery 33 45

Postage, carriage and duty on books 133 00

Printing and typewriting 510 47

Binding books 29 05

Engraving 69 25

Furniture, fixtures, and moving to present hall 259 90

Total $2,098 40
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ACCOUNTS RECEIVABLE.

Unpaid dues (to January 1st, 1892) $ 542 50

Admission fees 55 00

For transactions T. S. P. C. (sold) 14 00

Keys 70

Room rent due from California Chapter Architects 20 00

Total $632 20

ACCOUNTS PAYABLE.

Geo. Spaulding & Co. (printing) $ 447 55

Britton & Rey (lithographing)

California Camera Club (furniture)

Edward Denny & Co. (stationery, etc. )

Advertising

Rent for December

Total $591 26

65 00

27 06

5 95

5 70

40 00

SUMMARY.

Accounts receivable $ 632 20

payable 591 26

Balance $40 94

Collections for the year $2,102 28

Disbursements for the year 2,098 40

Balance $3 88

Geo. F. Schild, Tirasurer,
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REPORT OP THE NICARAGUA CANAL. COMMITTEE.

The Nicaragua Canal committee appointed by the President, con-

sisting of Messrs. Ross B. Browne, A. T. Herrmann and Otto von

Geldern, make the following report, which the chairman herewith

submits :

A correspondence was begun with the manager of the company,

in New York, who thereupon submitted to the Society copies of cer-

tain plans showing the location of the Atlantic section of the canal,

with the topography of the country, and a corresponding profile of

the proposed alignment. A general study has been made of the con-

ditions from these drawings, but no official report has as yet been

written. The Traffic Association, recently organized in San Fran-

cisco, has also taken up the subject of this canal. A committee has

been appointed by that organization to discuss and report upon the

commercial aspect of the enterprise, and to advocate this water-way

as an advantage to the future ocean traffic of San Francisco, and as

a means of improving the stagnation in the commercial conditions of

California. Arrangements have been made with that committee by

which the committee from the Technical Society will represent in any

council the engineering features of this great project.

The work has therefore just begun, and whenever the matter is

to be publicly discussed, our committee will have a full report to

make, in which the physical and technical points of the proposed

work will be explained as far as the accessible data will permit.

The committee therefore asks for further time, reporting progress.

Otto von GeXdern, Chairman.

The next regular meeting of the Technical Society will take

place at their rooms, 819 Market Street, February 5, on which

occasion Mr. D. C. Henny, C. K., will present a paper on Wooden
Conducting Pipes for Water, as now applied in some works in this

State. These pipes are made of staves joined in a secure and ingen-

ious manner to resist high pressure, and at a cost that rivals metallic

pipes. The subject is one of interest at this time.



Notes and Comments.

The United States armored cruiser New York, recently launched

at Philadelphia, is 380 feet long, beam, 64 feet ; draught, 23 feet
;

displacement, 8,150 tons; speed, 20 knots, and collective power,

18,000 horse power. There will be four separate engines, with

cylinders 32, 46, and 70 inches diameter. The battery will consist

of six 8-inch rifle guns, and about twenty auxiliary guns of one kind

and another. The cost of the vessel is to be three and a half millions

of dollars, exclusive of armament, or, in all, over $4,000,000. The
rudder frame for this vessel was forged in Cleveland, Ohio.

In the report of the Chief of the U. S. Bureau of Naval Con-

struction, it is recommended that all vessels of less than 1,000 tons

displacement, intended for general use and cruising, should be of the

composite type, with iron frames and wood planking, so as to be

copper sheathed ; also, that all larger vessels intended for general

service in foreign waters should be sheathed. The fouling of iron

and steel vessels is the greatest problem to be dealt with in modern

war vessels that have to lie for months in tropical waters, and

become in that time almost helpless in respect to speed. The search

for anti-fouling paints has not resulted in much this far, and gives

little hope for the future.

The Engineer, London, has recently published a description of

the London postal and telegraph system, that occupies 22 pages, and

has more than fifty illustrations, mostly devoted to the pneumatic

system of transmitting, which has become wonderful in extent and

nature. The power for the pneumatic apparatus at the London post-

office requires four beam engines of the compound type, the high

pressure c}dinders being 17 inches and the low pressure 25.5 inches

diameter, making in all at least 800 horse power. There has been a

kind of race between the London and Paris pneumatic systems, which

are very fully discussed in the late report of the Postmaster-General,

not written by him, however, as the absence of the personal' pronoun

indicates.
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The armor plates of American make that have recently been

tested at Indian Head, seem to indicate that we have began

where other nations left off in that kind of manufacture, and

there is certainly no impediment now to furnishing the plates

required for the Monterey. It would be more pleasure to con-

gratulate our steel works on some achievement in the useful arts, but

whatever makes good armor plates will be equally good for some
other purposes. There has been established at Philadelphia a factory

for making '

' celluloid
'

' of cocoa husks, for preventing water from

entering hulls of vessels pierced by shot. It is a scheme that has

met with some attention abroad, and is a branch of the armor

problem.

The blast furnaces built in England to plans furnished from this

country, have turned out just as we expected, that is, the experiment

has shown that the largest out-put here is not owing to furnace con-

struction so much as the ore, and, especially, the manner of operating

the furnaces. The product at the Kdgar Thompson Works, with

which comparison was made, was largely due to the higher efficiency

of labor, natural gas, and various mechanical appliances that were

wanting in the experiments in England. Some years ago we came

direct from England after visiting works in Barrow and Sheffield, to

Pittsburg and Braddock, and while some notes then made, are not

now at hand, we remember the labor cost per ton of rails was not

more than two thirds as much at Braddock as in the English mills.

Mr. P. J. Flynn, C. E., who was for many years engaged on

irrigation works in Asia and later in this country, has in press an exten-

sive and comprehensive treatise on this branch of engineering. This

work will be ready during the coming month, and has been exten-

sively subscribed for among the profession and others. Mr. Flynn,

besides his experience in irrigation works, is well known by his

admirable rendition of the Kiiter and other formulae relating to the

now of water in conduits of all kinds. He brings to his aid a

thorough college and field training, with ten years of experience on

hydraulic works in India and sixteen in California. The work
named will contain 800 pages of matter, forming the most complete

reference that has ever appeared on the subject. A more extended

notice of it will be given in our review columns, after its publication.
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The Board of Trade in Humboldt, California, have memorialized

Congress respecting appropriations for improving that harbor, and

have certainly presented cogent reasons for a grant of such propor-

tions as will enable the opening of that port for deep vessels, if that

be possible. The memorial says that since 1872, or in twenty years

past, 125 vessels have been built in Humboldt Bay, and that a total

of $4,000,000 worth of merchandise is sent out from there each year,

also points out that there are few harbors on the Coast, and none for

a distance of 600 miles so safe as the one at Humboldt, which is just

half way between the extremes of the American Pacific Coast line.

The harbor has a tidal area of 24 square miles, and the modest

appropriation of $700,000 asked for should be speedily granted.

Mr. David A. Wells has been making some computations on

silver, and finds there are now in the vaults of the U. S. Treasury

$400,000,000 worth of that metal. This makes 11,000 tons, and the

Government is buying every week 42 tons additional, to add to this

store. The stored silver furnishes an interesting subject for compu-

tations. A cubic inch of silver weighs 0.38 pounds, and a cubic

foot 657 pounds, so there is on hand 33,500 cubic feet. It would

take 220,000 men to carry it, each carrying 100 pounds. If coined

into dollars and piled up in a column, it would reach 675 miles.

This immense amount of silver is in dollars, $348,341,193

;

small coin, $15,848,620; silver bars, $41,579,253; trade dollars,

$2,394^260; total, $409,161,326, and yet buying seven tons a day.

Ship building on the North American lakes can not only boast of

a phenomenal development in tonnage, but also in architecture,

design and general excellence. The Virginia, of which the Ma.7'ine

Review recently published one of the finest engravings of a vessel

that has ever appeared in this country, has all the requirements

oi trans-ocean steamers, and some that they lack. The vessel was
built at the Globe Iron Works in Cleveland and is a great credit to

their skill. The whale back scheme will detract some from the

progress that would have been made in building regular steamers of

the freighting class, and it is an open question whether such an inven-

tion will in the end be for the best. They may carry cheaper, and

ought to, in compensation for the outrage on symmetry in naval

architecture.
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Mr. George Rutledge Gibson has furnished in the Engineering

and Mining Journal an essay on the free coinage problem that con-

tains, among many other points, one that can not be too widely dis-

seminated, namely : That for the government to issue securities

against lands, metal, grain, or anything else, is simply buying these

commodities outright. This is certainly the fact, and its cogency lies

in the further fact that it places the scheme of free coinage in the

same category with a hundred more where the National Treasury is

to be assailed in the interest of private persons. We are drifting at

a headlong speed toward the dangerous and debasing assumption that

the money collected as taxes, for defraying the expenses of the

nation, is the proper prey of any one who can devise means of

" getting it out of the Treasury."

The following notice has been issued by the American Society

of Engineers, setting the time of the San Francisco meeting for May.

The professional sessions to begin on Monday, the 16th, and to last

for four days. The party will leave New York in special trains on May
4th, at 9:30 A. m., by the West Shore line, and the minimum of

absence is estimated at 21 days. Messrs. Raymond & Whitcomb,

257 Broadway, New York, will have charge of the trains and will

forward to each member a memorandum of the trip, and excursions

connected with it. Papers to be presented at the San Francisco

meeting must be sent to the secretary by the first of April, or before.

It would be a fitting thing for some of the Pacific Coast members to

contribute papers at this meeting, but the time is now rather limited

for such a work by any of our active engineers, who commonly are

very busy at that season of the year.

Captain Edwin Bell, of St. Paul, Minn., will no doubt visit this

Coast next Summer, and while here the San Joaquin Canal Commis-

sion, appointed at Sacramento on the 21st ultimo, should secure his

services, in so far at least, as to go over the line ofthe proposed improve-

ment of the San Joaquin River. Captain Bell, as was explained in

our September issue, last year, was, in fact, the inventor of the

methods employed by Captain Eads in opening the mouth of the

Mississippi river, and has constructed dams and other works in that

turbulent stream for a quarter of a century past. Captain Bell is
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now in consultation with a board at St. Paul and Minneapolis,

respecting the improvement of the channels in the upper Mississippi.

His extended observation and knowledge of such matters is the work

of a lifetime, and his advice would be of great value to the San

Joaquin Improvement Commission.

The visit of two Russian mining engineers to this City last

month, after their inspection of various mines and appliances in

Nevada County and elsewhere, should be an opportunity for the

makers of mining machinery to form a connection for the Siberian

trade. We received, some years ago, from a prominent engineer in

St. Petersburg, a request to forward to Siberia, circulars and other

information respecting California mining machinery and appliances,

and as now remembered, the cost of carriage was less from here than

from Europe, and, of course, less the railway carriage from the Eastern

States. Formerly there was one vessel a year loaded here for the

Amoor River district, mainly with goods sent overland from Boston.

The engineers, named Messrs. BergdanofF and L,evinsky, propose to

introduce in Russia a good many of the inventions the}^ have found

here, especially for gravel and sluice working.

Prejudice is one of the least understood of human traits. Its

strength is not even suspected, and especially when developed in

connection with that sentiment we call "patriotism." Neither is it

confined to sentiment, nor to ignorant people. It has its place in con-

nection with engineering and mechanics as well as in politics and

religion. Some years ago, one of our prominent mechanical engi-

neers, well informed in his circle and pursuits, but without any prac-

tical observation beyond, took a number of the Engineer, London,

which had about forty pages of advertisements filled with illustra-

tions, and remarked: "Is not that wonderful, there is page after

page of things that are absolutely worthless." He thought so in

good faith, because these things differed from what he was accus-

tomed to. The engravings showed what may be called advance

practice among nine tenths of the civilized nations of the world, but

to him they were monstrosities. He knows better now, and some-

times lectures his friends on the subject of " their prejudices."
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It has been the custom in this country, when it so pleased the

powers, to appoint soldiers as postmen, or mail distributors. The

English postmaster-general has gone further, and announces that he

will in future make all appointments of carriers from soldiers who
have honorable discharges. This means a kind of revolution in

certain lines, and will greatly promote enlistment in the army, which

has been a great problem in Britain for a hundred years past. Since

they have become a trading and manufacturing nation, enlistment

has been difficult, because of there being employment for the people,

and also because of the sentiment against war common to industrial

pursuits in all countries. This move of the postmaster-general in

England is a shrewd one, because all soldiers who are honorably

discharged draw small pensions, and the chances are that the post-

man service will, for that reason, be secured at a reduced rate.

A contemporary remarks that it is likely that all rubber com-

pounds will eventually give way to hydro-carbons and other oils for

insulating cables or other electrical conductors. This seems a

strange prophecy in view of the fact that oil insulation was invented

by Mr. David Brooks, of Philadelphia, twenty-five years ago, and

applied in laying subaqueous lines by means of pipes filled with

petroleum oil surrounding the wires. We were acquainted with Mr.

Brooks, and can remember the great importance he attached to this

invention, which has, however, not come into use. It is the old

story of evolution, perhaps. No invention of the kind, or of any

kind, for that matter, bursts full bloom upon the world. It must

pass its period of probation. Mr. Brooks devoted much time and

effort to his discovery. He placed experimental lines across the

Schuylkill River at the beginning, and claimed that insulation was
complete.

The Locomotive Engineer for January, contains a fine portrait of

Isaac Dripps, a locomotive engineer and railway manager of emi-

nence, who is 82 years old, and is yet an active man. He has held

very responsible positions for 40 years or more, and was for a time

superintendent of motive power for the Pennsylvania lines, the most

important charge of the kind in this country. Mr. Dripps put the

locomotive "Johnny Bull" together at Bordentown, N. J. This

engine was brought out from England, and was driven by Mr. Dripps
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on the Camden and Amboy lines in 1831, sixty-one years ago. We
knew Mr. Dripps personally, and can bear witness to his great

mechanical ability by having constructed under his instructions vari-

ous special implements to facilitate railway work. The portrait recalls

many things connected with his remarkable life as an organizer and

mechanic at a very early time in American railway experience

—

from the very first, in fact.

It is of the nature of an axiom to point out that an increase in

the cost of material used in the manufactures must reduce the amount
of wages paid for labor, and we now claim that the logic of facts

proves the proposition. Such a result on wages is inevitable, if the

price of the product is not increased. What is added to material

must be taken from wages, or from profits, and it has been taken

from wages accordingly, from one end of the country to the other.

Cheap material and high wages can go together, but not dear mate-

rial and high wages, unless we want to ruin our industries. Suppose,

for example, that iron was reduced 50 per cent, in price ; does any-

one suppose that would reduce wages in the iron trades, or would it

raise wages. The two things taken together must constitute a

definite sum, or element of cost.

There was held at Chicago on the 16th of December, last, a meet-

ing of certain makers of wood working machinery, with the object

of forming a combination of this manufacture, which can not be

viewed in any light other than a joke. There is no probability,

or possibility of any such combination for a variety of reasons, prin-

cipal among which are, that not one half of the firms engaged in

that business would enter into any engagement controlling their

affairs. The manufacture is too varied, and not uniform enough for

such a scheme. There are, indeed, very few machines in the large

number made, that are uniform enough for a set price, but these are

not the only impediments. The manufacture, if it can be so called,

is an exposed one, that, outside of a few inventions, can be carried

on anywhere, and has all the time been crowded to overflowing b}^

people and firms not regularly trained in the business.
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In the last issue of Industry were some comments on naval

engineers, and circumstances reported since then show that this

branch of the service in England, where all professions are much
crowded, cannot be filled for want of applicants. The admiralty

recently offered places for twenty-seven assistant engineers who were

to pass examinations, and received only two applications. Forty

two vacancies in a government training college called out only fifty-

three candidates of which only a small part were successful in

examinations. This indicates the widening of the merchant service,

which is better paid, but not much, the difference in no way account-

ing for a want of applicants. The nature of the service is one thing.

War is not a natural pursuit ; it is distasteful in every way to a large

share of people, and the best share of people besides. The privilege

of choosing one's movements and habitat, or confining it to some

findable place, are considerations of weight. This repugnance to

naval service may be a misfortune, or it may not, certainly not, if it

is universal.

It is not thought necessary to occupy space in these columns

devoted to the Chicago Exposition, because of the voluminous and

complete reports that appear elsewhere, and especially in the foreign

journals, which have graphically and otherwise devoted an excep-

tional amount of space and expense to this subject. The progress

made with the buildings and all connected affairs show an amount of

energy characteristic of the country, and the wonderful resources it

possesses. What the contribution from this Coast will be, other than

natural products, is not clear. Of these there can be a wonderful dis-

play, but of manufactured products, which are the main purpose of

such exhibitions, we fear the amount sent from this Coast will

be a meager one. A lack of it will not be for want of resources,

but a want of incentives. In the Eastern States exhibits will be

made to promote sales, that, indeed, is the main purpose of exhibit-

ing, but we have no sales to promote in the way of skilled products,

because, with the exception of patented articles, there is little hope

of trade from here, beyond the mountains. As however a thrifty

population is the great want of this Coast, a display of natural pro-

ducts may much help that object, and must, in any case, command
considerable interest.
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This City has enjoyed the unenviable distinction of producing a

steam jet wheel that, we are solemnly assured, develops one horse

power with 8 pounds of water per hour. Considering the careful, or

even exhaustive investigations made in this direction by Mr. Par-

sons and others during three years past, and which have been set

forth from time to time in Industry, one must conclude that the

space thus allotted has been wasted. Mr. Parson's engines, made
with an exactness and skill that cannot be excelled, expanding and

reversing the current nine times with clearances of less than iws of

an inch, required, as now remembered, more than 40 pounds of water

per horse power, and that was within a very small amount of what he

had set down by computation as the probable result. A good many
of these steam wheels or engines have been made for special pur-

poses, but requiring in all cases, so far as we know, about double the

amount of steam for a given quantity of work that a good steam

engine does. A steam hurdy-gurdy wheel should consume 50

pounds or more of water per horse power, and doubtless does.

Mr. George Dickie, of the Union Iron Works, some time ago, in

speaking of his shop apprenticeship, said the walls of the fitting

department there were marked with vertical and horizontal lines,

the latter made perfectly level, so that anything not requiring great

accuracy, could be set by sighting these lines on the walls. It seems

a very good expedient for erecting shops, and will serve as a text for

saj'ing that there is too much neglect of wall and floor marks in our

factories and shops. In a new building that is to contain machinery

there should be made through its center, both on the ceiling and

floor, permanent lines that can be referred to at any time in the

future. If a machine or a countershaft is to be erected, they are

set to these lines the same as the shafting, engine and indeed, other

machinery of every kind have been. For a ceiling line, a good plan

is to bore holes every ten feet or so, into which pins can be driven to

attach lines to if required. The holes can be intersected by a
'

' scribe line
'

' and one or two cross lines are convenient. On floors,

where marks are apt to be obliterated, the lines should be cut in with

a scribing hook, and in that way will remain so as to be found as

long as a building will last.
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Cassier's Magazine. Streets and Highways.

This publication, of which we were able

to make a very favorable notice in our No-

vember issue, is again at hand with, if any-

thing, an improvement on the first number,

and has for its first article a historical essay

on the American Society of Mechanical

Engineers, with finely executed portraits of

the President, Secretary and Treasurer of

that Society.

Short biographies are given of each of

these officers, and some account of their

eminent positions in the profession to which

they belong. This article will have especial

interest, at this time, to the people on this

Coast, in view of the intended spring meet-

ing in this City, which will be attended by

300 or more from the Eastern States and

other countries.

The second article, by Professor R. C.

Carpenter, on "The Technical Schools of

America," gives an interesting description

of Sibley College, Cornell University, with

photoplate views of various parts of the in-

terior, including the foundry, testing room,

machine shop, smith shop and laboratory.

This college has been rendered famous,

first, by the methods of instruction pursued

by Professor John E. Sweet, and since by

the administration of Prof. R. T. Thurston.

"Sweet's boys" are known all over the

country and have never failed to find places

in which to show what they could '

' do.
'

'

The story has been told many times of

Prof. Sweet's celebrated address to the grad-

uating class, but it will never grow old. He
said :

'

' When you young gentlemen go out

into the world to apply what you have

learned here, you will find that no one will

pay you for what you ' know, ' but only for

what you can ' do.
' '

' This is a truth far from

understood. A man with all the learning of

our day, has no value in any business out-

side of what he performs. What he may
know is in the abstract, and has no money
value.

Articles on steam jackets, water ram in

pipes, electric power distribution and various

technical subjects by well-known writers

make up a valuable number.

DEPARTMENT OF STATE, WASHINGTON, D. C.

This volume of near 600 pages is one of

the most voluminous that has been issued by

the Bureau of Statistics, relating to a branch

of public engineering work in which our

country is notoriously deficient.

It is not the purpose to attempt any review

of the volume. That would be impossible

in so far as segregating sections for comment.

It is a kind of connected whole, and will be

found of great value to engineers and others

interested in public works. One reflection

in connection with the work is : How can the

people in even the poorest countries manage
to make such highways as are described ?

The work consists of a series of reports

from Consuls and Consular Agents of the

United States, compiled from observation in

some cases, but mainly from public records

in the various countries, among which are

Australia, China, and even Ceylon.

Some philosopher has claimed that the

civilization of a country is indicated by its

roads, which, like some other sajdngs of

philosophers, requires modification. As a

matter of fact, the quality of roads depends

on how far the commonwealth or the indi-

vidual is the ruling power in a country, and

for that reason we find good roads in all

countries having a centralized form of

government, and bad roads wherever there

is a popular government.

In a popular government, like ours, no

one is apt to concern themselves about roads,

except on their own premises, or where they

are compelled to travel, and public funds

must be dispensed with respect to localities

and people. The construction of highways

is some time to be a more important question

in this country, and just how the matter is

to be managed is not clear. The present

work is addressed to how roads are made,

meaning the methods of their construction,

and as such is valuable, but the main ques-

tion now is how are the funds to make roads

to be collected, how disbursed, and by what
power can people be compelled to construct

them ?
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Engineering Magazine, January, 1892. ;

In the first article in the present number,
Mr. George Y. Wisner, civil engineer, pre-

sents an arraignment of the U. S. Engineer

Corps, which, if warranted, should command
the serious attention of Congress. It is by
no means the first literature of the kind that

has appeared recently, and were it not that

for many years past, there has been a kind

of common consent to continued failure of

river and harbor improvements by that

bureau, more serious attention would be

given to the subject at this time. Some
allowance must always be made for profes-

sional jealousy in comments upon, or by, a

class of engineers, governmental or civilian,

but facts, when presented, do not admit of

such qualification. Mr. Wisner saj^s :

"Appropriations amounting to millions
have been expended in various harbors where
the works, so far as completed, show no amel-
ioration of the original condition, and what
is still worse, indicate that the expenditure
of any additional amounts under the same
plan would produce no better results. The
negative result of the harbor works at

Charleston, S. C, is typical of the condition
of affairs at most of the harbors on the South
Atlantic, Gulf and Pacific Coasts, where it

has been attempted to improve the channel
entrance. In the last annual report of the
Chief of Engineers it is estimated that

$3,132,000 will be required to complete the
improvement in Charleston harbor in accord-
ance with the plans adopted in 1878. The
estimated cost at that date was $1,800,000,
and $2,203,500 has already been expended
upon the work. According to the latest

charts of the harbor the average depth of
water on the bar is approximately the same
as in 1878. Since jetties, however far com-
pleted, should produce the same effect

through the section of channel between
them as when carried to any greater distance
seaward, it is evident that to continue the
work under the present plans will be a delib-

erate waste of public funds.
Previous to 1883 the Army engineers

expended $1,578,000 in attempts to deepen
the channel across the bar at Galveston
harbor, which resulted in a total improve-
ment in depth of only one foot—a rate of
increase in depth at which it would require
340 years to complete the improvement
desired. Captain Eads, at the request of the
citizens of Galveston, made an examination
of the harbor, and offered to enter into
a contract to obtain a permanent thirty-

foot channel across the bar, and guarantee
results for the sum of $7,750,000. This
project the Army Corps succeeded in

defeating. They have since formulated a
plan for the improvement, which the)- have
estimated to cost $7,000,000, but which,
under the contract recently let, will require

at least $9,000,000 to complete. Thus, it is

evident that the Government will be required
to expend $1,250,000 in excess of the amount
necessary to have a permanent channel guar-
anteed in order to allow the officers of the
Corps to experiment with plans which
scarcely one reputable civil engineer believes
will succeed."

That Mr. Wisner has presented this sub-

ject in all of its phases, we very much doubt,

especially as respects work done at Galves-

ton, and perhaps in other cases where " rail-

way '

' interests are threatened by the im-

provement of water-ways.

There is no doubt of the expediency of

contracting all work of the kind. Espe-
cially as it is pointed out by the author, the

cost is much less, and in one example
named, would have been only one sixth of

the amount expended.

Prof. E. W. Claypole contributes an arti-

cle on the world's supply of tin, that indr-

cates a surprising amount of exact knowl-
edge on this subject. Of the American mines

only those of the Black Hills are noticed,

and in respect to which it is claimed that the

yield is about the same as at present in Corn-

wall, about two per cent. , and at this some
of the poorer ores must be excluded. The
main part, or the one of most interest in the

article, is the following table showing the

sources of tin in all countries where the pro-

duct enters into the world's supply :

Cornwall (1882) 9,000 tons of metal

Saxony (1880) 170

Italy (1880) 16

Russia (1879) 2

Japan (1875) 7

Penang and Singapore (1882) 15,9-12

Penang and Singapore (1887) 18,515

Penang and Singapore (1888) 25,594 "

Banca and Billiton (1882) { 8,550

Victoria (1880) 103

New South Wales (1882) 6,500

Queensland (1881) 63,000

Queensland (1882) 16,380

Tasmania (1881) 3,500 tons of cassiterite

Following this table are the following

remarks :

" Though the old mines of Cornwall, Sax-
ony and other places will continue to yield a
probably diminishing quantity for many
years, and though the known deposits in

North America may in future be utilized, yet

it is to the southeast that the world must look
for the present supply of its ever-increasing

demand for tin. It is not likely that the
rapid increase in output will be maintained.
The stream-tin will become more difficult to

work as the accessible parts are exhausted.
But the steady following downward of lodes
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that contain cassiterite can scarcely fail to

yield returns that must enable these coun-

tries to control the price of tin for many
years, and probably reduce it."

A very suggestive article, of a speculative

kind, is that of Prof. Perrin's on the "Altru-

istic Effects of Electric Power," in which he

unnecessarily, as we think, introduces or

refers to some of Ruskin's dreams. The

essence of the article, is the social and

economical effects of the subdivision of

power, so that a workman can have power

on his own premises and be his own master,

the revenue of the factory system. Such

propositions apply to only a very narrow

fringe of our manufactures, and it certainly

indicates a misunderstanding of the subject

to claim that motive power is a powerful

cause of the centralization of manufactures ;

or that the division and distribution of

motive power would much influence the

causes that have produced the factory

system.

In old world cities like Birmingham in

England, and Geneva in Switzerland, where

subdivided special industries exist, the dis-

tribution of motive power to workmen may

be practicable and desirable; but in both

of these cities there is going on, rapidly too,

a centralization of these industries that

Ruskin's philosophy wTill not affect so much

as the color of the paint on the buildings.

We would like to hear what Mr. Ruskin's

opinions would be after visiting and compar-

ing the two great watch-making centres,

Waltham and Geneva, extreme opposite

types of the factory and home systems.

How to Make Inventions.

inventions of our day. In this respect the

author has supplied much material of the

suggestive kind, and has laid down premises

of various kinds, especially of a chemical

and electrical nature, that will have much
value.

It is a relief too, to see a book on the sub-

ject other than a contribution to cupidity

and factitious methods, a good feature

assured by the standing of the firm from
whom the book emanates. The vast amount
of technical information it contains, stated

in a didactical way, will impress the memory
a great deal more than when presented in

the way of a treatise, and in this rests the

chief merit of the book. It is not so much
because of the number of facts presented,

but the manner of their presentation, and
the cultivation of a "logical method" thus

induced, which seems to be the main aim of

the author.

The book contains 160 8vo. pages, and
costs $1.00.

Zanthon.

Messrs. D. Van Nostrand & Co., New
York, send a copy of the above-named work
by Mr. Edward B. Thompson. It is, as

might be supposed, a singular work. The
title, to our mind, would be much improved

by omission of the first three terms, because

no one can instruct as to "how " inventions

shall be made. Invention comes from sug-

gestion and not from instruction, but the

author has done all that is possible, perhaps,

in the work he had in hand.

The main thing, or element we may say,

in invention, is the discovery and under-

standing of "public wants," that is, wants
of wide use, we mean invention for com-
mercial objects, and that means nearly all

This work, by James Doran, published by
the Bancroft Company, San Francisco, is

what may be called a ' ( political allegory. '

'

The author has daringly disregarded the

interest that attaches to localities, and, as it

were, suspended his story in mid-air, thereby

foregoing a powerful aid to popularity, which
otherwise the book would enjoy for one class

of readers, the most numerous, perhaps.

It seems to us, as before remarked, the

story is to lead up to philosophic conclusions

contained in half a dozen of the last of its

539 pages, but while contributary in this

way, the story is, in the abstract, one of much
interest, dealing with almost unknown cir-

cumstances in a Country, which of all others

we should know the most—Ireland.

It was here that the wrongs of feudalic so-

ciety culminated through a train of contrib-

uting causes that have long formed the

theme of essay and argument.

It has been a conjunction of causes, each

of which is separately denounced in a de-

gree measured by the result. "Zanthon"
will add a new light—a great deal of light,

on various social relations that existed in

Ireland previous to and during the famine

which destro}^ed nearly half of the population

of a country surrounded by the commerce of

Europe, geographically a center of the

world's activity, a kindly climate and fertile
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soil, it has been the paradox of our age, but

now happily reaching promise of solution

and reform, or indeed having in great degree

arrived thereat.

At the risk of being officious, we think

the learned author is able at this time to con-

tribute a great deal to the cause of Ireland

by a historical treatise reaching back fifty

years and coming down to the present time,

not forgetting the splendid capacities shown

in many of Ireland's modern industries, her

manufactures at Belfast and Dublin, the

marvelous community at Bessbrook, near

Newry, where no policemen are required in

a population of three thousand people. It

would be a fitting corollary to Zanthon.

Patent Decisions.

Appeal from examiners in 'chief, Weston

vs. Richardson. Commissioners' Decision,

Oct. 17th, 1891 :

"In an interference where neither party
" establishes a perfectly clear case, on evi-

dence, the presumption is in favor of a
" party having a patent, as against one who
" has not, and the latter, in order to prevail,
" needs to establish his case by proofs which
" do not admit of a reasonable doubt."

An array of United States Court decisions

are given in this case, and the rule is clear

in so far as principle, but there remains the

flexible phrase of "reasonable doubt."
'

' Doubts '

' relate to the impressions and
conceptions of the Bxaminers-in-Chief, also

the Commissioner, so the decision can not

be construed as meaning only the bulk,

directness, or even the nature of testimony.

There is, perhaps, no branch of patent pro-

cedure in which opinions or convictions

arise so spontaneously as in interference

cases, because theyr always command inter-

est and attention from the officers in charge,

who are anxious to know the facts and study

them.
The inadmissibility of any inflexible rules

as to evidence in interference cases is shown
by a decision of the Commissioner on Oct.

10th, only three days before the one above

noted, in which it is held that

:

"The question of priority of invention is

determined by a fair preponderance of evi-

dence, and doubts raised as to accuracy of
witnesses upon certain minor points are not
sufficient to overcome it."

Two years' prior use.

The law in respect to prior use is com-
monly construed too rigidly. In a late deci-

sion of the United States Circuit Court,

Southern District of New York, Sept. 4th,

1891, Judge Wheeler laid down the following

in his decision affirming the validity of the

Knibb's patent on relief valves for fire

engines

"An inventor using due diligence by ex-
periments towards perfecting his invention,
and making application for a patent two
years after its completion, will not be de-
prived of his right to a patent for it because
of the construction and sale of a form of it

by another, without his knowledge, during
the time of experiments and before its com-
pletion

,
although more than two years before

his application."

This is, no doubt, within the spirit and

intent of the law, and will prevail in most

cases, but seems in conflict with a decision

of the Commissioner on Oct. 28th, 1891, in

which he held :

" The invalidating two years' public use of
the statute does not require the knowledge,
allowance, or consent of the inventor."

Patents are not often debarred by prior

use, in fact there are few cases where an in-

ventor, by his own act sanctions or permits

such use unless it be in the way of experi-

ment and to determine endurance.

In some cases, two years of use is not too

much to determine endurance, and in very

many cases a year is required.

The Commissioner of Patents, in his late

report, urges with all the force that lan-

guage can give, an extension of the room
allotted to his Bureau, and there seems no
reason why all required room is not provided.

He says that during six years past the Patent

Office has paid into the National Treasury

more than a million of dollars over expendi-

ture of all kinds, and if there was no other

reason, this is quite enough to warrant the

provision of adequate room for the Bureau.

We will, however, suggest that the model
museum might be used, and the models,

except a very few, cremated. The whole idea

of models is provincial, and can have no
object except to supplant a want of technical

knowledge on the part of examiners, that

need not apply to our day. Formerly draw-

ings had to conform to models, and as

models rarely conformed to actual machines,

the result was that the drawings were, in

many cases, caricatures, and in all cases bad,

under the model system, which, happily,

was discontinued a dozen years ago in this

country.



ft ft

INDUSTRY."
JOHN RICHARDS, Editor.

ISSUED MONTHLY BY THE

INDUSTRIAL PUBLISHING COMPANY
San Francisco.

Founded 1888. MARCH, 1892. No. 44

HARBORS ON THE PACIFIC COAST.

OTTO VON GELDKRN, C. K-

The importance of a country depends upon its commerce, and the

facilities afforded towards its successful operation. The principal

highway of the world is the sea, and next in order are the communi-

cations provided to reach it from the interior of continents. Water-

ways become the essential feature for the commercial traffic of

nations ; the further inland they reach, and the nearer the producer

is brought in direct contact with the ocean and the marts of the

world, the more prosperous will that country become. It is impera-

tive, therefore, that before a community can lay claim to any con-

sideration, its sea coast must be made accessible to afford proper

shelter and accommodation to the ocean carriers and their freight.

These are not opinions, but facts ; facts that require no demon-

stration whatever. Nothing that man can devise is able to compete

with the water-ways provided by nature ; their inestimable value

may be artificially suppressed by an antagonistic power, but the

result of such suppression is certain to be a check to commerce and

prosperity.

In our intercourse with the rest of the world, the harbors become

our country's doors ; if these entrances are not ample, or if they fail

to give the requisite degree of safety, that fault must be remedied as

far as it lies within the powers of human ingenuity to accomplish.

Every effort should be made in that direction : to use the door where

nature has provided it, to improve it where eve^ attending circum-

stance necessitates an improvement, and, finally, to protect that
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door by providing defenses, so that we may bar the entrance to

unfriendly intrusion.

Any policy of a government to neglect the importance of its

coast line, its harbors and rivers, is suicidal ; one to withhold their

rational development and defense is criminal and a violation of

the rights of the people.

The purpose of this article is to consider briefly the physical

conditions of coast entrances in general ; to glance at the history of

harbor improvements on the Pacific Coast, and to bring before the

reader the extent and cost of the engineering correctives that have

been applied to resist natural difficulties, wrought by forces that are

constantly at work to remodel the seaboard. These forces are

tremendous and never to be " overcome '

' ; only by means of the

most intelligent strategy are we enabled to gain a point in our favor.

This field of engineering is not alone one of the most interesting,

but will ultimately become one of the most important, for upon it

will depend the commercial prominence of the whole coast.

Mr. Geo. W. Dickie's valuable pamphlet, published recently, on

the
'

' Commerce of San Francisco, '

' points out that we must revive

and stimulate our trade with the outside world, and suggests a plan

by which we may attempt to found our commercial independence.

The interest with which this pamphlet was received and discussed

has shown that the topic is a timely one, and that we have come to

realize the value of the merchant ship ; and this has led me to take

up a subject intimately connected therewith—the accessibility of the

Coast to ships.

The Pacific Coast of the United States extends from latitude 32°

32'; longitude, 117° 08' (the Mexican boundary), to the Straits of

San Juan de Fuca, in latitude 48° 23', longitude 124° 44', its direc-

tion being approximately northwest. In this distance of 1,130 miles

it presents an irregular line, in which there are a number of projecting

points, bights, inlets and harbors, that make up the characteristics of

our ocean border. From San Diego to Point Conception, 225 miles,

the trend has a general direction 50° west of the true meri-

dian, defining with a radius of 200 miles the grtat bight of the

southern coast, guarded by the Santa Barbara Islands from the sea-

ward. This reach contains the harbors of San Diego and Wilming-

ton, and a number of open roadsteads, as San Pedro, Santa Monica

and Santa Barbara. From Point Conception to Cape Mendocino, the

coast runs 30° west of north, 425 miles, and about half way between

the two points lies the most important and the most advantageous
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harbor on the Pacific Coast, the great Bay of San Francisco. South

of it there are several open ports of more or less importance ; Port

Harford, Ksteros Bay, San Simeon Bay, and the Bay of Monterey,

while immediately north of the Golden Gate, under the shelter of

Point Reyes lies Drake's Bay, and above the Point, Bodega Bay.

From Cape Mendocino to Cape Flattery, 480 miles, the trend is

nearly true north, embracing the coasts of Northern California,

Oregon and Washington. Humboldt Bay, Coos Bay, Yaquina Bay,

Tillamook Harbor, Shoalwater Bay, and Gray's Harbor ; the mouth
of the great Columbia, of the Coquille, Umpquah and Siuslaw

Rivers are protected inlets, more or less accessible from the ocean,

while the principal roadsteads resorted to for shelter are Crescent

City Harbor and Port Orford.

A feature of the Pacific Coast is that deep water exists compara-

tively close to the shore line. Depths of 100 fathoms are found from

one to forty miles off shore ; south of San Francisco this feature is

more marked than on the northern reaches, for from- Point Sur to

San Diego this curve averages less than five miles from the land.

All entrances on the Coast are barred by a submarine wall of

sand, somewhat in the shape of a horse shoe, with steep slopes

directly to seaward, and gentler falls toward the inlet, excepting on

the flanks of the cordon, where the exterior slopes are usually more

gradual than those of the interior. Over this bar there are generally

several well-defined channels, kept open by the scouring capacity of

certain currents. In some instances these channels are permanent

and hold their alignment, while in others they are constantly shift-

ing, often retaining, however, two characteristic forks or branches

that lead over the main barrier at two extreme points.

Of recent years the subject of ocean bars, that is, the cause of

their formation and shape, and their yield to controllable physical

forces from within, has received considerable attention, and has led

to an earnest investigation and serious study. The complexity of

causes and effects, however, has not been favorable to the discovery

of laws reducible to formulae, that will express results in given cases

under given conditions. The principal progress has been almost

entirely made by empirical deductions, and, as usual in such cases,

the failures in attempted corrective works have been of fully as

much, if not of greater value to the profession than the successes.

On the Atlantic Coast the researches of Professor L,ewis M. Haupt

have led to the origination of certain principles, that, although

known, were not regarded in the full light of their importance. The
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great merit of his labor lies in his fundamental theory of the motion of

the flood component, the development of this current on the line of the

Coast and the effect upon the shape and extent of the bars. This

movement is the direct cause of the littoral drift, and the application of

his theory extends to a successful restraint of the aggressive forces

that approach from the direction of the flood component. Mr.

Haupt's labors have been confined, as far as I know, to conditions

existing on the Atlantic border, but the general principles must

necessarily be applicable to all coast lines before the fundamental

law becomes fully established.

On the Pacific Coast our harbors have been the subject of very

intelligent and long continued study by Colonel George H. Mendell,

of the United States Engineers, who has supervised and directed all

the projected improvements with the first inauguration of such

work here.

Professor George Davidson, of the Coast Survey, is another

authority. He has spent forty years in collecting and arranging data

of our hydrography, which has been recently published in his com-

pendious Coast Pilot, a work of great detail, which, in addition to

the aid furnished by the Coast Survey charts, enables one to examine

every nook and cranny of the Coast from Mexico to British Colum-

bia, including the extensive inland waters of Puget Sound.

The force that builds bars is the wave action of the sea,

approaching the land from a distant part of the ocean, and with it

the littoral flood current, which gives plasticity to the harbor

entrance and determines the shape and condition of its outlying spits.

Other physical elements, such as the force and direction of the

wind, may, to some extent, influence the littoral drift movement, but

they, in themselves, are not responsible for the mould and character

of the bar. The predominating power lies in the direction and

quantity of the wave action ; it has been observed that there is fre-

quently an opposition in the two directions of prevailing wind and

littoral movement. Professor Haupt seeks the explanation in the

shape of the coast line, and in this he deserves the acknowledg-

ment of being the first to discover an apparent connection between

it and the direction of the flood.

Excluding the harbor of San Francisco, which has two perma-

nent shores, our entrances are formed by long sand spits extending

along the coast line and reaching towards a projecting headland.

Between the end of the spit and the head opposite is the entrance to

the harbor, or, more properly, the lagoon, which lies back of the
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vSands described. Instances of this formation are the harbors of San

Diego, Wilmington, Coos Bay, and Shoalwater Bay, while Humboldt
Bay is enclosed by two sand spits approaching from opposite

directions.

The tendency of the wave action of the ocean is to close and

obliterate an indentation or recess in the shore line, the littoral cur-

rent being the agent that directs the course in which the sands are

built up. It is the tidal influence that opposes this destroyer ; the

amplitude of the tides and the area of the tidal basin being the prin-

cipal factors that constitute the conservi?ig force of the harbor, which

keeps open an outlet and makes the inner basin accessible from the

ocean. The watershed from the land is inconsiderable when com-

pared with the semi-daily recurring tidal drainage, and adds little

to the efforts of our harbors to keep free. This is more particularly

the case in the southern harbors, but even on the northern coast

the land drainage is of secondary importance, in so much as the tide

remains in every case the main conserving element. Colonel Mendell

has stated that the great Columbia, with a flood discharge of a mil-

lion cubic feet per second, might not be able to maintain through-

out the year the entrance depth required for deep sea vessels.*

It is evident that the product of tidal rise and area of basin ; i. e.

the tidal prism, and the time of its discharge through a given area of

the gorge, will determine the velocity of the outflowing current,

whose scouring effect is brought to act upon the sandy barrier thrown

up from without, and that these elements constitute the gauge or

measure of the available channels.

In addition to this scour there is to be considered the greater

energy of the daily intruding flood, whose importance has been only

too often overlooked. Its scouring effect at the throat, or gorge,

when the waters are forced through the small aperture into the har-

bor, is of a greater magnitude than the more gradual and unresisted

outflow of the ebb, and it becomes responsible for the usual inner

bar containing the debris gouged from deep holes at the mouth of

the inlet. In the antagonism between the flood action and the ebb,

the sands are ordinarily piled up from a direction at right angles to

the principal outlet, while the ebb makes an effort to escape, not into

the teeth of the attacking force, but at the point of least resistance,

on a line normal to, or away from the forces developed by the flood.

Thus, at the mouth of the Columbia River, the outflow sought its

way over the bar in two channels normal to the main strait, and

*See Transactions of the Technical Society of the Pacific Coast, Vol. Ill, No. 1, page 5.
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endeavored to make the most advantageous exit under existing con-

ditions, that is, removed from the assault of the prevailing drift

;

while at San Diego, where the flood action is from the southward

and towards the projection of Point L,oma, there is but one main

channel crowded closely to the headland, which turns away from

the direction of the flood, and finds its outlet over the bar as soon as

it has cleared the extremity of the Point. By this crowding of.

a

channel are created two characteristic shores of the inlet, one whose

tendency is to grow under the management of the flood, while the

other is tending to erode under the influence of the receding ebb,

which is pushed and crowded over against that side. It may be

necessary, in some cases, to protect the banks suffering from exces-

sive erosion, but there is no need to add to the stability of a head

that nature has built up and endeavors constantly to maintain.

An equilibrium is finally established, and thereupon those

harbors will retain their mould in which the contending forces are

evenly balanced, and neither is made, at any time, to preponderate

over the other. But any change in the intensity of the resultants

is sure to change the navigable condition of the entrance.

It is the duty of the engineer when planning an improvement, to

study and weigh carefully the physical factors that enter into his

particular case ; to observe the littoral movements and direction of

the flood action, and to measure the elements of the conserving force,

so as to determine in what manner the latter may be encouraged to

produce the best effect upon its bar-building antagonist ; and it goes

without saying, that every rational improvement of ocean bars must

be based upon a sound knowledge of the natural forces that cause

them. We know that experimental works carried on without a

thorough investigation of the field, have not only resulted in wasting

large amounts of mone3r
, but have been the cause of injuring, instead

of bettering existing conditions. The problem is always an intricate

one, and although we may be thoroughly acquainted with its general

principles, there are many factors due to local causes that only too

often elude our observation.

The profession is certainly indebted to Mr. Haupt, to whom I

have referred, for agitating and creating discussions of such vital

importance. He suggests remedial measures in accordance with these

theories, that are original with him as applied to meet his conditions.

Without going into any details, the main points to be observed

in an improvement seem to be : 1st. That the flood be allowed to

enter freely, in order to insure a full tidal prism for the work of the
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ebb. 2d. To place a barrier against the material brought by the

flood action or littoral drift. 3d. To create a harmonious action of

the ebb currents, and to concentrate their energy upon the weakest

point of the bar.

The means employed to gain these ends are so-called jetties

—

spurs or dikes built of stone, riprap or concrete blocks ; or of piling

combined with stone ; or of brush mattresses weighted with a heavy

material, in which the drifting sand is made use of for creating

a wall.

It has been a question of considerable discussion whether these

jetties should be built as single structures, or as double or twin

jetties ; likewise has their position given rise to numerous arguments

in scientific circles. The choice will necessarily depend upon a

given case, but from the principles involved the conclusion is

forced upon us, that for tidal harbors, the single detached jetty

affords every advantage over the double system in point of econ-

omy and effect. If it can be so made and placed as to exclude the

littoral drift, admit the flood and direct the ebb over the most vul-

nerable part of the bar, we shall have combined in one structure all

the requirements of a corrective work.

It is self-evident that a barrier placed against the destructive force

of the wave is of the utmost importance, but it may not always be

practicable to construct it in such a position as to afford the maxi-

mum degree of shelter on an exposed coast. Material removed

from a bar must find lodgment exteriorly, and if not carried to one

side it will create another beyond the one displaced. It is here that

the littoral current becomes most valuable, as it can be made use of

for transporting the debris that is washed over the bar. At the

mouth of the Columbia River, where the littoral drift is to the north-

westward, close along shore, a low-tide stone jetty is building

along the inner line of Clatsop Spit, one of the flanks of the main

channel. It was so aligned as to concentrate the ebb flow over the

middle of the main outer cordon. Two and three fourths miles of a

projected line of four and one half miles are now in place, and this

has produced a marked effect on the bar. It remains to be seen,

however, whether this improvement is of a permanent character. If

the littoral current will take care of the material brought over into

the sea, the chances are favorable that better depths will remain
;

but if it prove otherwise, then conditions will arise beyond the end

of the jetty, similar to those that existed before the greater energy

was imparted to the outflow. If unchecked, the tremendous building
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forces will continue to reconstruct and remodel the bar that the

engineer is endeavoring to remove.

On the southern coast of California, where a group of out-

lying islands acts as a barrier, we have an instance of the importance

of a breakwater to the great ocean swell. Harbor improvements

are possible on that part of the Coast, and have been successfully

carried out, that would have been impracticable where such natural

protection does not exist. These islands reduce the aggressive force

from without, and make a conserving element of less magnitude

from within do better duty than it would under conditions of greater

exposure to the sea.

It may here be mentioned that all mechanical means to deepen

sand bars on the sea coast, such as dredging or blasting, carry with

them the most ephemeral results, and are, indeed, a useless expen-

diture of time and money.

The tides upon which our harbor entrances depend vary with the

phase and position of the moon. At the syzygies we have great

tides with strong currents, while at the quarters they become least

and the currents weak. At San Diego the average rise and fall is

four feet, the greater run-outs nearly eight feet, while the smallest

differences are barely one foot. At San Francisco the mean rise is

three and a half feet, the extremes seven and a half feet and the

weak tides about one foot. At the mouth of the Columbia the tidal

action increases to about six, ten, and one and a half feet, respec-

tively. The smallest rises are practically " stands," when the eleva-

tion within a period of about five hours differs less than a foot. Of
such stands there may be seven during a lunation.

A peculiar characteristic of our tides is what is known as their

diurnal inequality, which consists of a considerable difference

between the two floods and the two ebbs of the same day. After the

lower low water of the day the tide rises to the lesser high water
;

then follows the small run-out, which, as we have seen, may only

amount to one foot; this is succeeded by the higher high water of

the twenty-four hours, after which the tide falls again to the lowest

ebb stage. These inequalities are more pronounced, or less appa-

rent, as the position of the moon varies, and may entirely disappear

at the neaps, but they are the rule. As the navigability of bar

channels depends upon the greater tides, this peculiar feature of a

double rise to one long and vigorous outflow is certainly a most for-

tunate arrangement for the coast.
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Having outlined certain conditions necessary to comprehend the

situation, I will discuss briefly our main harbors, and what has thus

far been done in the matter of their improvement, and how much
these improvements have cost.

The harbor work on the Pacific Coast has been in the hands of

the United States engineer officers, who have devised, superintended,

and carried out whatever improvements were favored by the National

Government, and they have managed and disbursed the funds

made available by Congress for that purpose. The river and harbor

appropriations for this coast aggregate something like $10,000,000.

Of this sum California has received about $4,000,000, and Oregon

$6,000,000. Nearly half of these amounts have been spent in clear-

ing the rivers, and a little over $5,500,000 in the improvement of our

coast harbors. It redounds to the credit of the corps of engineers

that this large sum has been carefully and honestly administered.

One of the main obstacles in the way of carrying out work of

this character, is the desultory way in which the appropriations for

it are usually made. I do not know of a case in which there were

ever funds sufficient to prosecute it properly. When we consider that

one of the main points of success in this battle with nature lies in the

rapidity with which the defensive system can be completed as

designed, we perceive at once the difficulty of attaining anticipated

results.

I have already pointed out that what is known of this subject has

been solely learned by experience and by empirical deductions. Data

have been gathered from nearly every existing corrective work, and the

careful study of these data, together with a closer inquiry into attend-

ing physical phenomena, have led to the information that we now
possess. The science is a growing one, developed by the engineer,

and in this the civil engineer, as well as his brother of the army, has

performed his full share and should be entitled to all due credit.

Discussions of the subject among engineers "are of the greatest

importance, and wherever harbor work has been attempted, and has

been either success or failure, the result should be made known and

freely debated. It. is unfortunate that these discussions are often

made a personal matter between the civil engineer and the engineer of

the army. Recently this topic has been frequently brought before

the public, and as the interest therein advances, it will continue to be

the theme of many a warm argument, for the matter is of too great

an importance to our commonwealth to pass it by without giving it

attention. Our prominent engineering magazines have been full of
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the subject for some time, but in nearly every instance has the matter

been made a personal one between the two factions.

A violent attack like Mr. Wisner's, published in the Engiyieering

Magazine, (January, 1892) should have received the most serious

attention from the government engineers. The reply from Colonel

King in the following number of the same serial, which attempts to

throw ridicule upon the whole affair by the display of some clevei

witticism, is not at all dignified, and neither befits the man nor the

very grave case. An earnest subject of this character does not admit

of jocund raillery nor of manifestations of anger. When Lieutenant

O. M. Carter, of the United States Engineers, in a recent discussion

before the American Society of Civil Engineers, referred to Pro-

fessor Haupt as
'

' probably more familiar with sweeping a room than

with harbor work," he gave the best evidence that he had lost his

temper, and it is well known that a man who begins to indulge in

personalities carries no weight with his argument, and has already

lost it.

(lo be Continued.)
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OVER-PRODUCTION AND EIGHT HOURS.

The late report of the New York Bureau of Labor Statistics is

construed by some of the foreign journals that have examined it, as

an argument in favor of eight hours working time instead of ten. If

so, it will be a powerful factor in promoting that aim by those who
are now contending for shorter hours, but the argument presented,

if argument it can be called, is "over-production." This term,

thing, or whatever it may be called, of over-production, is in respect

to nearly all kinds of business, an economical myth.

The history of our manufactures, and also of the domestic

economy of any country will show that the consumption of useful

commodities more than keeps pace with a reduction in their price.

Of all things that can be named, woolen cloth has been '

' over-pro-

duced '

' in this country. The market has been glutted for years

and the output disposed of at "jobbers' sales," which is nearly the

same thing as an auction. Now, does any one suppose that woolen

cloth has been over-produced ? All the stored cloth in the United

States could be sold and made into clothes in a month if the price

wrere low enough, and if we could not consume it the Chinese would.

Woolen cloth is a luxury there, and eagerly desired, but cannot be

afforded. Cotton padded garments take its place.

What is true of this commodity is true of nearly all useful

things, from pins and lucifer matches up to carriages and houses.

The '

' over-production '

' people do not take into account that

there are very few industries where a change of working time will

not alter the cost of manufactured commodities in the same degree,

because not only will wages, if kept at the same rate, be advanced

twenty per cent, by shortening the working day one fifth, but all

other charges, except, perhaps, fuel, will also be advanced in cost

the same as wages.

A result of this, and one that we have every right to assume, is

that consumption would fall off in an equal or greater proportion

than prices are raised, so that '

' over-production, '

' if there be such a

thing, will be just the same after shortening working hours that it

was before.

The trust or combination method of limiting production is quite

a different matter from shortening the hours of labor. It is with-

holding from markets by schemes of a commercial nature and extent

that would not, even in the smallest degree, apply to a general

shortening of the hours of labor.
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We are not opposing the eight hour movement, on the contrary

are in favor of it, but want to see the increment of labor cost taken

from the price of material in most industries, and, in others, from

the profits of sale, or from middlemen. The replies received by the

New York Labor Bureau in answer to an inquiry sent out to labor

organizations, in nearly all cases were favorable to an eight hour

rule, and whenever reasons were given the '

' over-production ' and

'more work for more men theory" was that reason. This we
esteem a fallacy, and the weak point in their position.

That the increment of value, due to machine processes and the

thousand ways of augmenting output, does not go into wages, must
be obvious enough to workmen, and, if they will look a little deeper

and see where this increment of value does go, they will find a better

argument in favor of shorter hours than the assumption of any
1

' over-production '

' of useful commodities.

If the labor organizations will appoint committees to investigate

and keep a record of what it costs to
'

' sell
'

' the commodities that

workmen consume, there wTill be found in this one of the principal

impediments to the eight hour day's work. They will find the sew-

ing machines their wives buy for sixty dollars have been furnished by
a manufacturer for fifteen dollars ; their life insurance policies for

which they pay twenty-five dollars a year, worth only ten ; their

best suit of clothes, for which a tailor demands sixty dollars, they

will find is, in fact, only worth twenty, and so on through large

things and small, down to the pocket knives for a dollar, that
'

' enter the trade '

' at thirty cents.

It is not "over-production" that is in the way. It is, indeed,

almost the opposite, it is the '

' non-producer, '

' who by consummate
skill has increased values and smothered consumption. [Almost

anyone, in talking of our industries will say :
" It is not in the pro-

duction of commodities where the greatest skill is required, it is in

selling them," and this is true of nearly all things that pass through

the routine of mercantile trade, and not true of any kind of product

that passes from the producer direct to the consumer. It is true of

nearly all a workman has to buy, including fuel, clothing, school

books, house-furnishing goods, medicines, and the hundred little

things that are consumed in a family, and of which he buys just as

little as possible. To pay these prices the workman has to work

ten hours a day, and when a manufacturer's product goes through

this routine of agencies, commissions, ancl leechings of one kind and

another, he requires ten hours' work to make a living profit. He
does not complain of " over-production," but of under-buying.
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A PREACHER'S VIEW OF CIVIL ENGINEERING "WORKS.

The following address is reprinted from the Railway Review. It

was delivered before the Western Society of Civil Engineers by the

Rev. Mr. Conrad Haney. It is remarkable in many ways, especially

as relates to the buried past of Central America. The wit, elo-

quence, and erudition shown in the address places it above any effort

of the kind that can be referred to.

Mr. Haney said-:

" It is needless for me to say, gentlemen, that I am somewhat
embarrassed in this presence, for the civil engineer is altogether a

mystery to the average mortal. We are well acquainted with your
works as they rise in the massive edifices, or cleave their way across

the continents and over mountains and seas, and those achievements
that are the very highest triumphs of the advanced civilization of

the present day. But you yourselves, studying in offices or observ-

ing upon the fields where sooner or later you expect to conquer, la}*-

ing plans in general to circumvent nature, and turn the world quite

upside down, seem to court retirement from the public gaze. When
therefore I suddenly come face to face with more civil engineers than
I have ever thought of before, although you look very much like reg-

ulation mortals and appear to have orthodox human appetites,

it is only natural that the timidity of the ministry, which is also

a hereditary trait in my family, should quite overmaster me.
I am somewhat encouraged by the fact, however, that I am some-
thing of an engineer myself ; for who have built more bridges than
the clergy in their attempt to make transportation into the world
beyond as safe and easy as unfortunately it is rapid ? Show me if

you can drawings of an elevated road that can compare with the

Methodist highway ; who have ever devised a tunnel, that metaphor-
ically speaking, will not hide its diminished ray before the shaft that

the Unitarians and Universalists have driven straight through the

mountains of theology that other generations have been forced to

climb ? L,et me ask you in all candor, can the Hennipin canal

scheme compare with the Baptist waterway ? (Great laughter.) Or
our new drainage commissioners find such an outlet for the sewage
of our great city as the Salvation Army ? Well, now that I bethink
myself, gentlemen, I feel quite at home in 3-our midst tonight, and I

am inclined to take all of you into full fellowship immediately. Hav-
ing thus fixed my position in the profession in a way that is entirely

satisfactory to myself at least, permit me to say that the real mean-
ing of our work first dawned upon me some three years ago, in the
Republic of Honduras, as I rode upon the overland express of the

Honduras and Interoceanic Railroad. Will you permit me to des-

cribe this flyer ?

First of all was a wheezy, little, old engine, at the throttle of

which stood a driver—we engineers never call him anything else

—
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as black as Erebus, but the very soul of good humor. Two natives

sat in front, where the pilot had once been, with a box of sand
between them, which they applied to the track as occasion required.

Back of the engine were two of the most unutterably dilapidated flat

cars that eyes of mortal ever saw ; while the second-class passenger
coach, with its roof off, left its passengers exposed to the broiling

sun. The train concluded with a first-class coach a century old.

A long, wooden bench stretched from one end to the other of the car

on the larboard side ; the starboard side had been ornamented with a

similar device at the time when the ' morning stars sang together,

'

but now it lay broken among the rubbish and cigars stumps and
boxes that some generous Honduras travelers had strewm around.
There was not a brake on the entire train, nor was there a sign that

there had ever been one, and I doffed my hat before those hoary old

ruins with the reverential awe that all time-honored relics inspire

in me.
The conductor of this rare aggregation of antiquities was a tall,

sunburned specimen of humanity with linen clothes and straw hat,

who hailed from Chicago, as genial and honest and good natured a

man as ever pulled a bell-cord or punched a ticket. He looked and
behaved as though he were born to the trade, and fitted into the hot
sun and waving palms of the tropics as nicely as though the energy
and stir of Chicago had never warred about him. After an amount
of whistling that left only steam enough for an asthmatic wheeze,
the little engine pulled out of the station. Soon we stopped to fill

up the sand box ; another move, and we stopped for water ; then we
stopped while the conductor hunted up a carpenter, and gave him
time to repair the first-class coach ; then we stopped for wood ; then
we stopped to give me an opportunity to take some photographs

;

then we stopped for dinner ; then we stopped while the conductor
conducted a drunken passenger to his home, and had a little chat

with his family ; then we stopped to take a drink ; then to put the

train on the track ; then we stopped for the fun of it. There were
more stops altogether than on any grand organ I ever saw. We
were allowed to ramble through the fields or in the woods as the

case might be, and then the conductor escorted us all back to the

palace car. Talk about your accommodation trains ! But the road-

bed ! Oh, shades of Cooley and Kads, and all the rest of you.

That was what gave me my passion for civil engineering. It danced
up and down like a Norman colt on a frosty morning ; it dodged in

and out in a wray that made me dizzy to contemplate, and would fill

with astonishment the right honorable first vice-president of this

society. But like the Cunard Iyine, the Interoceanic has never lost

a man, and with unflinching faith in destiny I held on while that old

caboose sped by bank and jungle, over 37 miles of jagged iron.

Talk about the blue laws, and witch-burning, and the inquisition !

I want to say to you, gentlemen, that the civil engineer that could

evolve a road like that, that would lacerate a man's body and
destroy his piety, that would set his head and stomach to aching, and
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make him heart-sick, and home-sick, and sea-sick, is worthy the

place that the most lurid theology has ever painted. It was months
before I could face a civil engineer without feeling a great deal of

sympathy for myself.

Two weeks after that I stood gazing upon such a scene as I have
never faced before. Around me towered huge stone monoliths in

exquisite design. On my right, down to the valley of the Rio Coco,

there were rows of pyramids that seemed companions to those vast

monuments on the snores of the Nile. All around there were shat-

tered walls, running in every direction through the dismal solitudes

of the tropical forest, and for miles the whole country was covered
with broken carvings and pieces of figures, and shattered remains of

former magnificence. There was no human habitation near and no
evidence that man had made his dwelling in that neglected ruin for

centuries. Perhaps, on the sight of the ruins I was now gazing on
there had been once a splendid empire in the days before Pharaoh
worshipped Isis, or Abraham left Ur. There are records of the

growth and power and decay of Babylon ; there are stories of the

time when the children of Israel were led out of the wilderness, and
Egypt and Assyria were vocal with the voice of priest and king

;

and yet there, beneath the waving palms, as voiceless as the grave,

as mysterious as death itself, lay the mangled ruins of an empire
whose very name had perished from the earth. I clambered to the

summit of that mighty pyramid and looked away across the valley in

which that mysterious antiquity was buried. There were the moun-
tains, giant upon giant, billow upon billow, the very petrification of

action. It seemed as if the earth had been shaken by volcanic dis-

turbances until the land was a monster caldron, rocking and roaring

and heaving until its seething billows tossed their j agged crests into

the very heavens ; then, in an instant, a cold breath from the mouth
of God had turned them into granite as they were, and left them
yawning in their rigid death, until kindly nature with a pitying

hand had painted them red and white and green and crimson, and
melted all the bald sublimity of scenery into a symphony of color.

This, all this, was God's, except the single human thought that had
defied the centuries. Science had perished, literature was buried

;

art was obliterated ; religion itself had faded even from tradition
;

earthquake and tempest and fire and storm, all the whirlwinds of a

severe warfare—and no one knows what blasts—have swept over that

empire, and century after century have buried it deeper and deeper

yet in the dust of oblivion ; and yet, despite it all, to-day, akin to

eternity, from out it all arose the walls, the aqueducts, and the mon-
strous old p3^ramids, the eternal thought of the civil engineer of the

olden times.

Long centuries before the red man chased the bison over the

boundless prairies of this continent, [long centuries before this country
was even thought of by Europeans, there lived between these oceans
innumerable people very far advanced in all that goes to make a
civilization. The altar fires of a splendid religion shone over the
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country from the Rockies to the Alleghanies ; there the busy multi-

tude wrought and toiled, where the rivers bear commerce to the

lakes and the gulfs, and garrisons floated their banners from high
towers, or armies marched to meet and conquer from north to south.

How do I know this ? From religion ? It has perished. From art ?

It has perished. From history ? It has perished. From tradition ?

The tradition has perished ; everything has perished, and the knowl-
edge of the nation itself would have perished but for the mounds,
the limitless earthworks, the huge, old mounds, the embodiment of

the thought of the ancient civil engineer. ( Applause. ) What light

do tiresome lists of unpronounceable king names shed upon the

grandeur and splendor of ancient Egypt ? You must stand and read
the thought of the engineer as it towers in the first great pyramid if

you would understand her grandeur. What do we know with cer-

tainty of ancient Babylon until we turn our backs upon that vague
mass of tradition, and read the thought of the civil engineer by the

banks of the Euphrates. And last of all, how could we substantiate

the truth of our sublime Old Testament, had not the civil engineer

of the olden time told the story in earth and stone, to rise up in the

19th century with a grand amen to the word of God ?

The orator writes his thoughts upon human hearts ; the philoso-

pher engraves his ideas in human lives ; the artist places his being
upon canvas, and the scientist and the poet inscribe their thoughts
upon the written page ; history is only pen and ink and paper, and
tradition is nothing but human memory. But human hearts cease

their beatings and human lives go out ; the canvas moulders into

decay and the books soon perish, but the stone and the iron and the

ore and the steel that knead themselves together to mirror the mind
of the civil engineer, they alone of all things mundane are eternal.

You are building, not for today, nor for tomorrow
;
you are building

forever.

I should be glad, did time permit, to speak of the magnificent

achievements that you have made. Of the railroads, those links of

steel that marry the oceans ; of the colossal bridges whose massive
weight you have raised upon foundations far below the river sands, of

the wondrous shafts that you have driven through granite mountains
or under streets and rivers ; of the harbors and waterways—all these

triumphs of your thinking are before me, until it almost seems as if

you had harnessed boundless nature to do the work you are doing.

Sometimes, you know, we uninitiated are vety likely to ascribe

these monuments to the capital that is paid for the work that has
been digged, or for the stones that have been heaped, and we fancy
too, very frequently, that those who seem to have had charge of the
mere mechanical details are worthy of the meed of praise. That
which we see and feel so occupies our mind that we sometimes over-

look the fact that the omnipotent forces are the unseen, silent ones.

The earthquake and the whirlwind and the tempest and the fire are

child's play beside the silent grandeur of gravitation, that all unseen
makes unity out of the tangled splendor of a pulsing universe. No
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greater is hod-carrier, or contractor, or capitalist, as he stands in the

presence of the civil engineer.

From the great pyramids of Egypt down to the Brooklyn Bridge,

all magnificent, material monuments of all civilizations have been
builded in the brain of a thoughtful man, unseen and sometimes unre-

warded, long before common labor has brought them to the public

view, in steel and oak and iron ; and in the centuries to come, when
another age is looking upon these works that you are building, the

inquiry will not be, who builded, but who devised, and the honor-

able mention will be laid at the feet of the man whose thought has
made these monuments a possibility.

BOATING- IN SCANDINAVIAN

It is a matter of surprise that those old Grecian philosophers, or

humorists, which, has never been decided, did not define man as a

boating animal. Except certain marvelous stories about squirrels

crossing rivers on pieces of wood employing their tails as sails, man
alone, among the dry-land tribes, ventures to sail over the water.

The philosophy, which lies at the bottom, is of too abstruse a nature

to be taken up here, and is dropped with the single suggestion that,

so far as the Scandinavian Coasts, the danger is, no doubt, the main

fascination of water journeying.

I have sailed in a five-ton boat with a Swedish gentleman, who
was as familiar with those rocky fiords about the mouth of the

Gota-elf, as a Bostonian is with the paths in the Common, and yet

he was continually excited, his mind on a strain, and it was only in

certain places when he would trust the tiller to the " styrman," while

we went below to take some of the inevitable "punsch." I did not

understand his anxiety and thought him nervous ; no danger was
apparent, to me at least, but I learned better.

The Scandinavian coast is, I am told, volcanic, and if volcanic

means that the granite hills have been torn to shreds, and scattered

along the coast, and far out to sea, the theory is, no doubt, correct.

It is awful ! No description can convey an idea of how ragged,

frightful and irregular the coast is. For miles after leaving clear

water to approach the main land you are among a maze of ragged

rocks and crooked fiords. First you have 20 fathoms under the keel,

and in 50 yards farther you are sailing over the top of jagged,

broken, granite rocks, which come near enough to the surface to

*The present article, unpublished before, was written by the Editor of Industry in 1874.
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make a black spot in a calm, or to show their position by the ripples

in a wind. All is alike, one place the same as another, except to those

old, weather-beaten fishermen (fiskarne), and even they, in a life

time, can only learn a small part of the coast sufficiently well to sail

in safety.

He, who has read the stories of the old '

' Vikings, '

' can here see

the circumstances which gave rise to their daring. There were no

tools or skill to transform their granite into castles and forts. Wood,
which was alone the material for houses, would not withstand the

onslaught of their fierce enemies, and the result was that the old Scan-

dinavians took to the water as a stag does at bay. There they were

on equal footing with enemies. The awful aspect of nature, and the

danger of their coast made it impossible for their injured enemies in

Southern Europe to approach them. When the Rover ( Viking)

spread his sails and ran home across the German Ocean, he entered

the rocky fiords, where he was to the world, at that time, just as

though he had sailed into that '

' open polar sea.
'

'

The writer who had read and was interested in the old legends of

the North, as explained before, caught the boating fever, and deter-

mined to sail out into the Rock Garden (Skargord). The first

thing was a boat. Now to a person accustomed to a trading com-

munity where competition rules, nothing seems easier than to go

out and buy a boat, but not so in Sweden. There are thousands of

boats, but as a Swedish friend explained, " no one has a boat except

he has use for it," consequently boats were not for sale.

Boat builders there were, plenty of them, and I went to one to

have a new boat built. I was received with a polite bow, and

inquired if the boat builder had any boats on hand ? He stared at

the proposition. Next I inquired if he would make one.
'

' Yes. '

'

When could he have it done? "He did not know." Could he

have it done in two weeks ? An emphatic stare, no answer. I saw

that the mark had been overshot, and suggested a month. This

elicited another stare, less emphatic. I inquired when he could have

one ready ? and he answered '

' he did not know. '

' At this point he

politely offered a cigar, and we sat down, like a Governor of New
Amsterdam, to think. After thinking over the matter for some

time he concluded that he already had more work than he could do

that summer. I went home disgusted, and upon relating the matter

to a friend he explained that the boat should have been ordered the
'

' previous year.
'

'
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I relate this to show the circumstances which exist where there

is a want of competition. It was clear that I must either capture a

boat by force of arms, or wait for some one to die. There were

boats of ten to twenty tons for sale, but I wanted a small one which

could be managed by one person, and that person, myself, who was

by no means an experienced sailor of small boats.

Fortune smiled on me. Walking along the quay one day in

Gothenburg, I saw a boat of about three tons, newly painted, and

knew it was for sale, because no Swede ever painted a boat in any

other case. The price was 200 rigsdallers, about $50, and not much
more than would pay for the sails in America. The boat was at

once bought, and the owner, the former one, went out into the river

to show how the boat would sail, but not until he had secured the

services of a second man to assist him in managing the sails. A
brisk wind was blowing, and whatever other peculiarities the boat

might possess, of one thing I was certain, that it would sail on its

side ; the boat was 18 feet long, 7 feet beam, and strong in every

way.

Friends congratulated me on the acquisition of a safe boat, and

all inquired " who was going to sail it for me." When I told them

I was going alone, they laughed at me, and then seriously assured

me that even if I understood sailing it was a madness to think of

attempting to manage such a boat alone. I had seen too much of

Sweden, however, to have much faith in these views. What one

man does in America takes, generally, from three to five men in

Sweden. Manly sports and rash adventure are not indulged in, and I

went then, as I hope to again sometime, out into the Skargord

alone, and came back. How, will now be told.

The same evening, upon which the boat was purchased, after the

wind had gone down a little I went on board, and, after various

experiments, got the main sail set. The gib I thought would be too

much to attempt, and that one sail would do for a first experiment.

After various gyrations, which excited wonder on the shore, I found

that the boat would not come about without the gib. An acquain-

tance with the principles of mechanics explained this to me. I let

go the main sheet, and after much trouble got the jib set.

Then came the strangest cruise that had ever been seen in the

Gota-elf. I went dodging about among the shipping, luckily

missing them all. In tacking I did not manage the gib properly, and

was generally driven astern, beam to the wind, and blown over until

the lee gunwale was under water. I heard shouts from the shipping
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and from shore, but whether of derision or instruction, my ignorance

of the language did not permit me to know.

Amid the excitement my mind wandered back to an ill-starred

occasion when I once made an attempt to ride a bic3^cle. It was the

same thing, except that instead of the danger of a few bruises,

there was a certainty of being drowned if the boat capsized. There

was half a ton of ballast beneath the floor, and the boat would have

sank as quickly as a stone.

Matters improved, the river grew wider, by a mistake I held on

to the gib too long in one case, when tacking, and found that it

brought the boat around without trouble. That lesson was remem-

bered. I began to gain confidence, and in an hour and a half had

worked down the river far enough to meet the ocean swell, which was

coining in. The river here was nearly two miles wide, and as it was

growing late I determined to return, but not to return again among
the shipping. The boat was left with an old sailor at a place called

Klippen, and I returned on a little steamer to the city, where my
friends were astonished to see me, supposing I was, of course,

drowned.

That night, to a late hour, I spent in studying, so far as any data

could be come at, the laws and principles that govern the action of sails

and boats. My blood was up, the fever was on, and the success of the

evening had rendered me bold. My friends were out for a few days

at
'

' Stenungsund, " a bathing place 40 miles away, up a fiord, and

to reach which there was a long, dangerous cruise in the Sk'argord,

before coming to the fiord. I had been twice over the track, once in

a steamer, and once in a yacht, and determined to go there on the

following day in my boat. For fear of being detained by force,

this proposed rashness was not explained to anyone, and early next

morning I took the steamer for Klippen ; with a hamper of provi-

sions, bottles to hold water, some thick clothes, and by 10 o'clock

had cast loose at Klippen and started.

I sailed out past an old castle or fort called
'

' Klfsborg,
'

' and

turned to the north among the granite islands, steering hither and

thither to miss the rocks, and keeping my course as near as possible

by the sun.

At 1 o'clock, when crossing a small bay, and when all was appar-

ently going well, I was struck by a squall, or rather by a puff of wind,

a phenomenon which is almost unknown outside this rocky coast.

Out at sea the wind is constant, or at least is in other places, but

among these granite rocks is broken up into tortuous currents and
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whirlwinds, that seem to come from every corner, and in puffs of

such strength as to capsize anything but a Swedish boat, and

even these are only safe when managed by those who understand

them. I was sailing along with a moderate breeze on the after

quarter, when, all at once and without the slightest warning, I could

see the wind strike the boat forward, she keeled over till the water

came over the side, and, luckily for me, the sheet gave way letting

the mainsail blow out, and thus saved the boat. I sprang to the

sprit and lowered the sail, tried to bring the boat into the wind with

the jib, but too late, I was on the rocks. The sea was not rough ye\.
y

and by taking down the sails and using the poles I got the boat off

and worked around a point of the rocks so as to be blown into open

water again. I then set the gib, the boat meanwhile tossing so as to

throw the loose effects overboard or into the bottom, and felt relieved

when the jib got control over the boat so that she could be headed to

the wind. I steered across the fiord for a narrow opening on the other

side. Covered with spray, my oars and other effects gone, and thor-

oughly frightened, I felt glad when the boat glided calmly up into a

quiet nook among the rocks where the sea had no effect. I made
fast, sat down to think, and came to the conclusion that the chances

had been against me and that my friends were right after all. I was
on a barren, rocky island, hardly a blade of grass to be seen, and no

.

living thing except the sea birds which screamed over head. It was
horrible, and I concluded that if the wind, which had now become

quite strong, did not increase any more I would go out again. It

was evident that the heavy waves at this place came through from

the sea, this could be seen, because on the lee side of the island the

water was smooth, and I knew that if I could cross the bay or fiord

in front I could go on to my intended destination. At 5 p. m. I

double reefed the sails, took off my coat and boots so as to swim if

necessary, and shoved out into the cove ; the wind caught the sails,

and the boat, like a race horse, started out into the waves.

It was grand and exciting, and to me awful. The waves which,

from the shore, seemed but three feet high were nearer eight feet, the

spray came over in showers, and it was evident that if the boat was not

swamped at once she must soon fill with spray. I turned again, and

fortunately got, a second time, into the cove. In a half hour more

the sea was swept by a tempest. The wind went round to the north

and blew up into the cove where my boat lay. There was plenty of

ropes, and by means of the drag and various tackle I kept the boat

off the rocks until midnight, when the rain came down in torrents.

v
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I crept into the little cabin for shelter, and when the boat would strike

would go out to haul in one or the other of the lines so as to keep

her in the middle of the cove. The water raised two feet, and this

alone saved my boat, as otherwise it would have been crushed on

the rocks beneath. At 3 o'clock in the morning it was day, and

the scene was not inviting. There had been a terrible storm, this

was evident from the appearance of the sea. The lines holding the

boat were worn almost in two where they rested in the chocks and

on the gunwale, the boat was quite full of water, and it was cold and

gloomy.

I sighed when the rashness of my adventure was thought of.

Six hours later the sea had gone down some, and I decided to get

out and run for Gothenburg. Fastening the various lines together to

make up a warp tackle, I began warping the boat out against the

wind. A long experience on the Ohio and Mississippi Rivers had

taught me all kinds of expedients, except sailing, and after two

hours hard labor and a tumble into the sea the boat was warped out

to the mouth of the cove against the wind. Ikying on the lee side

against a bluff rock where the boat could not be stove by the waves,

I took a loop hitch around a loose stone, so as to let go at pleasure

and set the jib. No sooner was the sail up than its force dragged

the stone. I sprang to the tiller and we shot out and around the

point of rocks and made the lee side of the island. The mainsail

was set, and in a short time I was flying before the wind at a rate

which astonished me. In an hour I saw Klfs-borg Castle, and in less

than two hours from starting was in Gothenburg, wet, frightened and

hungry, but not defeated. The problem of Swedish sailing was yet

to be mastered.

CRUISE NUMBER II.

The Gota-elf, or in English '

' Gotha River,
'

' is the largest one

in Sweden, measured by the amount of water which flows through it,

but in length it is a mere outlet to a lake system, the same as the

Niagara is in this"country. The river is scarcely 50 miles long, and

has its source in Lake Wenner as Niagara has in I^ake Brie, nor

does the analogy stop here, for, like the Niagara, the Gota River

tumbles over a cliff creating the Trollh'atte Falls, which bear much
the same relation to other waterfalls in Europe that Niagara does to

other falls in America. They are the largest, and, as many claim,

the most remarkable, but our business is not with Trollhatte now.

The Gota, pronounced "yettah," after various somersaults at the

falls, pursues its course in a measurably quiet way for about 30 miles,
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and then performs the freak of dividing into two parts of nearly the

same size, each setting out on its own and a different course to the

German Ocean. One branch goes to Gothenburg, or Goteborg, pro-

nounced " Yetaborg" ; the other, the north branch, called Northern

River, runs at first to the north and then west to the ocean, the two

mouths being twenty or more miles apart.

The island or peninsula between the rivers is called Bohusland,

celebrated in song and story and the scene of many of those stirring

adventures related in " Sturlesons's Sagas." Where the two

branches of the river separate, on a high rock, surrounded by water,

stands Bohus-slott, or castle, one of the most famed and romantic of

the northern fortresses, and as a ruin, in some respects, the most

remarkable. The inconceivable labor and money which it has cost

would build houses for a Swedish province. Thousands of tons of

immense stones have been dragged up this steep cliff, and battle-

ments, towers, walls, dens, pools and so on constructed, which a

hundred ages more will not destroy.

Not caring to again go outside with my boat until its manage-

ment was better understood, I cruised about in the river and near to

its mouth for a week or more, and then invited a party of friends to

sail with me to Bohus ruin, or to
'

' Kung-self, " as the village is

called which lies near the base of the hill on which the castle stands.

Three ladies, an Englishman, and myself, with sundry hampers of

eatables and drinkables, sailed from Gothenburg at 10 a. m., and in

two hours had landed at Bohus castle, where the meal was dis-

patched in due time, and a most interesting visit paid to the old

castle.

The wind, which had blown almost directly up the river,

changed a little to east, and I questioned my ability to tack down for

10 to 15 miles in the narrow stream, and partly to a penchant for adven-

ture, and partly from the difficulty named, it was proposed that the

ladies return by the steamer, and that my English friend and I sail

down the Nora-elf, come around the coast, and up to Gothenburg. It

was a bold scheme. The Nora-elf is a rapid, dangerous stream, of

which we knew only that it ran into the ocean ; but, as said, the spirit

of adventure was up, and away we went. The wind was, for the first

ten miles, so that we could stand most of the time on one tack, the

current was strong, the scenery fine, the day beautiful, and we
enjoyed our trip ; but when we approached the mouth and the river

widened, we met swells which tossed the boat as though it would

land it out among the reeds, with which the shores are lined.
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It was the longest day of the 3
rear, and let me stop here to say

that many readers will not know the full meaning of this phrase.

The longest day in Sweden is nearly 21 hours from sun up to

sun down. The sun skirts around the horizon instead of going over-

head as in our country, and the nights during June are rarely so dark

that one cannot see to read at midnight. We are, in fact, not more

than 500 miles south of where one may see
'

' the sun that never

sets." Midsummer's day is a holiday in Sweden, an emphatic one.

Without some qualification the term holiday has but little meaning

here, they come along with surprising and, to a business person, with

tiresome frequency, some times three in succession, and during
'

' yule ' time are so mixed up with business days that a practical

American begins to think that affairs have ended altogether.

We got out to sea at last, or rather got out among the rocky

islands on this coast, and became calmed. In these waters, during

summer from 8 to 10 in the evening, there is usually a calm. The
low angle of the sun's rays prevents the warming of the water,

rocks and earth, as with us, and as soon as the influence of the sun's

rays stop, I may say in a few minutes, a sensible change of temper-

ature takes place, a chill comes on so suddenly as to suprise one, and

this, of course, changes or reverses the air current so that wind from

a new quarter may be expected. We were, by the river's current,

drifting out very fast to sea through a wide gap before us ; to anchor

was out of the question in 30 to 40 fathoms. The boat was too

heavy to row, and we waited anxiously for the wind which soon

came, and we started for Goteborg. A little toy compass on my
friend's watch guard kept the points in mind, and we sped along, in

and out, around and between rocks, my friend standing on the bow,

holding to the gib stay, watching for submerged rocks. The course

was so tortuous that we could scarcely believe the minute compass.

At 1 o'clock we entered a large bay, two to three miles wide, and

when near the middle noticed that the sea had turned white, and to

our surprise we found but Sj4 feet of water. A level sheet of

"white sand" was spread out on every side, and after cruising

in several directions to hunt for deeper water we finally got hard

aground, and laid down to rest for an hour.

These beds or plateaus of sand are a peculiar feature of the Scan-

dinavian Coast. There is no tide, and, through some obscure law,

these sand plains seem never to rise above the water and become

covered earth. The sand is undoubtedly washings and wearings from

the rocky coast, which are carried down into these coves or ba)T
s, the
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formation stopping when the depth of water is from 2 to 4 feet ; at

any rate there are thousands of acres of such shallow places. The
exception is very deep water, that is, there will be either but a few

feet or else many fathoms. When the light was stronger the mist

cleared away, we got out of this singular bay, and after some hours

of adventurous cruising sighted Klfs-borg Castle, and an hour later

were at the dock in Gothenburg.

Many subsequent expeditions did not terminate so favorably.

My little boat was more than once driven ashore, and more than one

night I laid weatherbound behind rocks in the Skargord ; but one

thing was demonstrated, that a rash American could, in an open

boat, alone, and without knowing the coast, sail through the Swed-

ish Skargord, and even out to sea, and come back to write about it.

Every year many people, both strangers and natives, are drowned

on the Swedish Coast and in the Swedish lakes by boats being cap-

sized. Last summer, the editor of the Aftonblatt was drowned with

his son by the capsizing and sinking of a boat on L,ake Malar, near

Stockholm. The danger is, however, not great if proper precautions

are taken, and if presence of mind is preserved when difficulties arise.

The first precaution, and one which would save people in most

cases, is to have boats that will not sink. For every pound of ballast

there should be carried air vessels or cork to counter-balance the bal-

last. The cork can be packed under seats and elsewhere, and the first

experiment should be to scuttle a boat to see if it will sink. The next

point is the sails. One person in sailing should never employ but

two sails, and the sheets so held as to be instantly let go. With
these precautions, a good ducking is about the only danger to be

apprehended, and this need not happen if one is vigilant at all

times.
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DIFFERENTIALLY GEARED PUMP.
MESSRS. OTIS BROS. & CO., NEW YORK.

The pumping machine shown above, will furnish an interesting

study for those interested in the geometry of link movements.

It is called an electric pump because especially adapted for driv-

ing by electric motors, in the manner shown in the drawing, the

peculiarity being that the relative movement of the pump pistons is

such that their aggregated displacement is the same for every part of

the stroke, or, in other words, the flow in the suction and discharge

pipes is regular and uniform. This causes a regular resistance to the

driving power, which is a desirable or even indispensable feature in

employing small electric motors for driving purposes.

The arrangement of the gearing will be made plain by the draw-

ing. The pump pistons are driven by twro bell cranks, and these

bell cranks are both linked to a crank, as shown in front. The
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movement thus produced, the makers claim, leads to the results above

described, a uniform flow and at an uniform resistance, which is

the same thing in pumping.

This is the first attempt we have met with from the Eastern

states of adapting double-reciprocating piston pumps to electric pro-

pulsion, and it seems a very complete one. Whether it is cheaper or

better than the method employed here of three single-acting pumps
combined, is a question, also another question whether any form of

rotary pumps, such as have been tried, can be made to perform well

and endure, in cases where electric motors are applied.

Messrs. Otis Bros, are makers of elevators, and the requirements

of that business in the Bast, where power is extensively distri-

buted by electric means, has, no doubt, led to the present very neat

design. '

THE GREAT SIBERIAN RAILWAY.

Among the wonderful railway undertakings of our time, the Rus-

sians have in hand the greatest, the trans-Siberian railway to

connect the central Russian cities with Vladivostok, on the sea of

Japan. The present inclement winter, and the famine in parts of the

Empire have, in some measure, suspended operations on this

wonderful line, but its completion is only a question of time.

The line will be, in all, about 5,000 miles long, and will, like our

trans-continental ones, connect the Atlantic and Pacific Oceans,

but over a wider continent, and in the face of physical impediments

much greater than exist on this one.

The expansion of Vladivostok, and its conversion to a strong

military and naval depot, is now the principal scare of the Russo-

phobists in England, and the remedy or counter move talked

of is an alliance with China, but this would be an ephemeral

and inadequate means of opposing the Russian power at the '

' warm
water, '

' to which the great empire is sure to extend very soon.

It is useless to attempt to pen up a nation of nearly 100,000,000

people without access to the open seas of the world, and even the

great power of Britain cannot do this much longer. Attempts to

reach the Atlantic where open ports can be maintained have failed.

Such a consummation is not possible without greatly disturbing the

present map and political state of Europe. The Mediterranean is

barred. The attempt through Finland to reach the spot where the
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Gulf Stream impinges on the Norse coast and keeps open water was

a failure, and now the Russians have started the other w7ay, toward

the Northern Pacific, keeping within their own dominions, and as

far away from British interests as is in the nature of things possible.

Our own opinion is, and it is based on a considerable discussion

of the matter in England, that the danger to the British Indian

possessions have been greatly exaggerated, and the main dread of

Russia has not been of conquest, but of trade and a rivalry of power

on the seas, which may follow if Russia reaches open water on

either ocean. Britain and Russia are the great powers of Europe.

Others sink into insignificance in comparison. Great Britain rules

over 300,000,000 people, but they are scattered around the globe.

Russia has only a third of this number, but they are concentrated in

one state, bound mainly by one faith, and loyal to a government

that has absolute control. Napolean saw the future of the Musco-

vite in his celebrated prediction that
'

' Europe would be either

Republican or Cossack in a hundred years."

The great railway is only one link in the great drama that is

preparing, and which, before consummation, means a loss of human
life and wealth which is appalling to consider, but, at the same time,

unnecessary if national selfishness and the "jingo " spirit were erad-

icated.

That the commercial power of the Muscovite Empire could,

within any reasonable period, cope with that of Great Britain and

the southern nations is something no one believes, but the plans of

the great powers extend much farther than we are accustomed to

look, and reaches far into the iuture.

It was shown in this Journal, some time ago, how, in the commer-

cial polity of England, schemes extended over a century. In the

case of the Hudson Bay Company, and in this matter of Russian

development, it is not the present that concerns Europe, it is the

future, the remote future, with which our generation has no direct

personal concern.

The great railway will cost at least $200,000,000. Its revenues

are set down at $16,000,000 annually, and its maintenance at

$2,000,000 more, but as a strategic line the loss would not be con-

sidered. It is believed, however, that, in a few years, the revenues

would so increase as to afford a clear profit, and this is likely.
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PROFESSOR THURSTON ON THE TARIFF.

Prof. R. H. Thurston, of Sibley College, Cornell University, has

found time among his technical pursuits, to study the philosophy of

Henry C. Carey, and has contributed to Cassier s Magazine an

article on '

' The Tariff and the Constructive Arts.
'

'

The writings of Henry C. Carey, to those who personally knew

him, require no explanation. To others it will be enough to say

that their burthen was the exhaustion of other countries by Great

Britain, to her own aggrandizement, by means of laws just such as

Carey continually recommended for this country; when, as a matter

of fact, there was no England, such as now exists, until after her

repeal of the navigation and impost laws between 1840 and 1850.

Her colonial policy, and its results all over the world, are just the

reverse of what Carey claimed would take place. He was accus-

tomed to assert that it would be a blessing if the Atlantic Ocean was

a burning cauldron of fire to prevent communication with Europe.

We have neither inclination nor space to review Prof. Thurston's

remarkable essay, or to discuss the ethical platitudes thus refur-

bished after the world has not only quietly laid them to rest, but

forgotten them ; but will suggest that if economic science is a part of

the curriculum at Sibley College, and is taught on the lines here

indicated, it is quite time that Professor Thurston applied to this

branch the methods he employs in physical science. The following

quotation from the article will show what we mean :

'

' Every educated man leaves college a ' free trader '
; every man

entering into business life as a member of the producing or of the

commercial classes—those above excepted being here excepted also

—

at once sees that somehow, his theories and deductions from econom-

ical ' axioms ' fail of application in practice ; and while admitting

often the ' theoretical ' correctness of the principles which have been

instilled by his professors, nevertheless asserts that ' practically

'

the opposite course is right. All protectionists are business men;

substantially all antiprotectionists are theorists or of the salaried

classes. In this country the two sides are engaging as counsel the

professors and college men and the importers and their interested

friends as advocates of ' free trade ' and the manufacturers and

dealers and educated wage-workers as advocates of protection to

home industries. But why this apparent discrepancy between pure

and applied political science ?
'

'

The above, if it require comment, is to admit that so long as

students and others consider common instead of personal interests,
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they are opposed to protection, but as soon as they are business men
and their private interests are brought into play, they take an oppo-

site view of what is called protection. This forms a dubious argu-

ment for a tariff, certainly; is, indeed, admitting fully the principal

objection urged against one, in so far as equity, that is, that the

impost duties act in the interest of what the Professor calls
'

' busi-

ness " people.

This, and some other articles in the same number, the third one

of the magazine, are suggestive, and bring to mind Assistant Post-

master-General Clarkson's speech at the Quay banquet in Pittsburgh

last summer, when he deplored the fact that the literature of the

country was against his party.

PUBLIC WATER-WAYS.

The late conventions at Detroit and in Kansas City, to deliberate

over
'

' Water-Ways, '

' could well be supplemented by a National one

and a permanent organization that would exercise control over Legis-

lation to some extent as the railway interests have done. There is

no doubt whatever that in the craze over railway communication,

the enormous and in many cases unjust concessions that have been

given not only in money and land but also in an immunity from

various inquisitive and exacting laws, such as are applied to water

craft. The people of this country have become blinded to the advan-

tages and importance of their free water-ways.

We say free water-ways in a restricted sense, because in some

cases, as in the Ohio and Mississippi rivers, the traffic has to some

extent been controlled by combinations of private companies, but

this is of no importance compared to the various obstructive and

annoying regulations that have emanated from a congress of railway

men. On the score of licenses, inspection, taxes of one kind or

another, and a complicated system of clearances, declarations, enroll-

ments, and what not, our water craft are bedeviled from the time a

keel is laid until the bones of a vessel are bleaching on the shore.

Why are the qualifications of masters, mates, engineers, and pilots,

so carefully looked into, when railwa}^ train officers receive no atten-

tion at all ? Both carry passengers and both have perils of a com-

mon kind, or resulting from a common cause, the want of qualification

in the men in charge. The fact is that for thirty years past every
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invidious act that could be forced through Congress to cripple water

carriage has passed under the guise of
'

' protecting the public.
'

'

In the Detroit convention there were passed some resolutions that

contain a good deal of irony, as follows:

Resolved—That this convention most heartily approves the action

of our government in aiding by loans of its credit the Pacific rail-

ways, at the period of the commencement of the work, when there

was an apparent great necessity for that aid. And be it further

Resolved—That the time has now arrived when the sums of money
so loaned, and interest, amounting to $112,000,000, should be
collected as soon as possible and devoted by the government to the

great water-ways of the country.

It is to be hoped that the "water-ways" will not have to wait for

this money, which is yet a long way from the National treasury, let

alone its reappropriation in the interest of water carriage.

Four hundred miles of the great valley here in California right

and left from San Francisco, has water-ways that are, or could be

made available if the spirit were in that direction, but the difficulty

is that such water-ways would be open to the use of the public and

the detested private carrier, and totally unlike a railway that can be

used only by its owners. Free water-ways would be a relapse to that

old system which recognized an equality of rights and privileges in

all that concerned public use and public service.

The Traffic Association has enough urgent work laid out for

some time to come ; lighter work than the conservation and improve-

ment of California's water-ways, but they will in due time arrive at

that, if the organization is born of, and conducted in the interest of

the public welfare.
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COMPOUND DIRECT-ACTING STEAM PUMP.

MESSRS. W. T. GARRATT & CO., SAN FRANCISCO.

The engraving opposite, sent by Messrs. Garratt & Co., is a true

side elevation of one of their latest designs for compound steam

pumps, and the drawing is a good example of what can be done by

a skillful engraver with a flat elevation, or one in true projection.

Of the engines and pump but little description is required. The
valves on both steam cylinders are moved by a steam piston,

placed over and connected with the slide valve of the initial

engine, and by a piston rod with the slide valve of the low pressure

or second cylinder. The steam distribution to the valve gearing is

by the Hooker system, operated by tappets in the initial cylinder.

There is, or has been, a good deal of objection to engravings

made in flat elevation because of the want of shades and tints, but

the one shown proves that fine pictures can be made from geometrical

drawings, or from blue prints of "shop drawings," as was done in

the present case.

One of the first engravings in true projection that has come

to notice, was of a steam traveling crane, engraved by Messrs.

Dalzell and Markley, of Philadelphia, for the Dickson Manufacturing

Company, of Scranton, Pa., about twelve years ago. Messrs. Hare

& Co., celebrated machine engravers of London, began making such

engravings from shop drawings about twenty years ago, and some
progress was made in Philadelphia later on, in imitation of Hare &
Co. , but, as before remarked, Dalzell and Markley were among the

first who succeeded in making good pictures of the kind.

The present engraving was made by A. H. Markley, of Phila-

delphia, successor to the firm named, and, as will be seen, it has the

same effect in tints and shades as a drawing in perspective. The
system is one of great convenience in many cases where photographs

or perspective drawings are not available, or are too expensive. All

that is required are working drawings in two views, so the artist can

ascertain the position of the parts in two planes.
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IMPROVED ENGINE LATHES.

We examined, recently, at the warerooms of Messrs. Rix & Bir-

rell, of this City, some engine lathes that show a considerable

advance on common practice.

The spindles were about double the size and strength common
some years ago, and were made hollow, as all lathe spindles should

be. They were made of forged steel, hardened and ground true, a

thing that a short time ago was thought to be a needless refinement,

but now acknowledged here as it has long been in England, a neces-

sary provision for high-class lathes of small size.

The lathes in question are shown in the engraving above, which
is very near a true elevation, indicating the proportions of various

parts, and having in front, the geared connection between the

screw and feed rod, by means of which the slide rest can be traversed

either by the rack, or the screw, at pleasure. The work seems to be

well fitted, the material good, and the whole, as before said, indicat-

ing an advance in practice.

Lathe makers, of all others, are the slowest to improve their

machines. The projection of the sleeve of the sliding head inward over

the slide rest, so the tools can be run back '

' past
'

' the end of a piece

in the lathe, is an obvious advantage, but that adds the same length

to the main frame, to turn a given length, so no one does it. The
cones, as well as the main spindle, should be geared to the screw, so

screws of coarse pitch can be cut without overstraining the change



A COAL MEASURE FOR STEAMERS. 227

wheels, and the back gearing should have three instead of two pairs

of wheels so as to avoid running the cones at a destructive speed

when turning small work with the lathe back-geared. These things

have all been tried and proved for years, and are, we believe, not

patented, still have not come into use, but it is a comfort, however,

as in the present case, to see some real advance in proportions, fitting

and adjustments.

A COAL MEASURE FOR STEAMERS.

The marvelous perfection of modern marine engines has been

exemplified by a run recently made by the steamer Tekoa, belonging

to the New Zealand shipping company in England, the vessel was

built at West Hartlepool, England; is of 4,050 tons gross measurement

and carries 6,250 tons, her engines are of the triple type, 27, 43 and

72 inches diameter, and stroke of 45 inches. In a recent run from

Teneriffe to Auckland she steamed 12,059 miles at full speed without

missing a single revolution or stopping the engines. From IyOndon

to Auckland is 13,772 miles, and this distance was run at the rate of

10 knots an hour, the consumption of coal " for all purposes " being

only 21^ tons a day.

A set of new engines in this case made '

' sixteen millions of

revolutions" without a "pull up," and without adjustment of any

kind not made while the engines were in motion, but aside from

this is the cheapness of carrying, a feature that is just now receiving

more attention than ever before.

The Tekoa carried a ton of freight, 2,240 pounds, 13,772 miles

with less than 448 pounds of coal, or in other words, will convey

freight 68,860 miles with its weight in coal.

It would be a very good way to rate steamers by the distance

they will carry freight with an equal weight of coal. It would be a

method of measurement that will take in all the factors except time,

and this could be assumed as constant at 10 knots an hour for freight

vessels, with increment of speed for increment of coal, in some estab-

lished proportion.

At the present time it will be approximately correct to say that

a steamer should carry cargo 50,000 miles with an equivalent weight

of coal at a speed of ten knots an hour. One thing is sure, the cost

of water carriage from this time forward is going to be looked into

more than in the past, and correspondingly cheapened.
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UNIVERSAL WOOD-WORKING- MACHINE.

the; kgan company, Cincinnati, ohio.

The machine, shown on the page opposite, belongs to a com-

paratively new class, but very well known in this country. It is of

the combination kind, capable of performing a variety of different

operations, and corresponds to what is called in the Old World a

" general joiner," but is directed to certain job work instead of gen-

eral purposes, as will be explained presently.

Combination machines, in all of the processes of "regular'

manufacture are of no use whatever, but as supplementary machines

are indispensable in attaining system in a shop. A set of standard

machines in a common factory without a combination '

' relay,
'

' is the

next worst thing to an equipment of combination machines, without

the standard or single function ones. Both are necessary at this day

in all cases where jobbing or special work has to be done, as well as

regular manufacture, and that means in nearly all cases, because

there is no shop, no matter what its purpose, that does not have

special work to do ; their own work if no other.

It is not only a problem of machine adaptation, but also of the

division of labor. A universal machine, like the one shown, will,

in any large shop, furnish work for a man who understands all the

various changes of the machine, knows where all the cutters, saws

and fixtures are that belong to it, and how to apply them. His

business will become the performance of jobs that would otherwise

disturb the regular machines and the men who attend them. The
necessity for these universal machines came in with the large

organized shops, and they did not appear until long after they

were needed, because of a justified prejudice against combination

machines to save the price of divided ones ; also because such

machines were known only in connection with small shops, where

they supplemented hand work and the amount of business was such

that the sawing, planing, moulding, rebating, grooving, and so

on, could be done, one at a time, on the same machine.

This was the " general joiner " idea in Europe, and is now, to

a great extent. Builders there commonly do their own machine

work in preparing material, and a general joiner, or combination

machine, answers very well in such cases. It is commonly taken on

the ground where a building is to be erected, and the material
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prepared as used, or the builder has a small shop where only his own
work is prepared. Such machines are commonly arranged to

make mortises with routing tools and tenons with saws, but this is

carrying the matter beyond American endurance.

The capacity or range of work that can be done on a machine

like the one illustrated is wonderful. The front, in the picture, is

only a hand-planing machine, but the spindle is arranged to receive

cutters of all kinds, saws, or other tools, and the fence or gauge to

produce bevels of all angles. The rear end of the .spindle is mainly

for
'

' end tools,
'

' such as are employed for boring, routing, recessing,

and so on.

.

We will not trouble our readers with the dimensions of parts and

qualities of the machine shown. The name of the firm who make
the machine should be a guarantee of these things. The object is

to point out that a combined machine out of place is a mistake

and useless, and one in place is indispensable to the proper conduct

of a wood-working establishment.

Combination wood-working, or universal wood-working machines

were, in this country, first invented and used in Ohio, near where

the above one is made. They came in with what may be called a

rennaisance of wood-working implements from 1865 to 1875, and if

there has been one put in use that failed to give satisfaction, in so far

as its objects, we have not heard of it, up to this time. Messrs.

Bgan & Co. make several sizes of these machines, also modify them

to suit particular kinds of work.

<m

BAND SAWS.

The Wood- Worker, an authority no one will question, in speak-

ing recently of band sawing, says :

'

' This last victory makes the

band saw almost complete master of the situation in the United

States." Every one has some pleasure in deferred consummation of

their prophecies. The writer, in 1872, went to France to procure

band saws and to see what M. Perin had accomplished in band saw-

ing. On his return there was constructed by his firm in Philadelphia,

a large band saw mill for George Law, of New York, the engineer

who built the Panama railway and the Harlem high bridge. This

mill was erected at the foot of Tenth street, on East River, New York,

very near to two French band-saw mills of much smaller size, then

running on large poplar and walnut timber.
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The Law mill had saws 50 feet long, 6 inches wide, and was
employed mainly for cutting out deck plank '

' with the grain " up to

90 feet long. When this machine was made there was, so far as

known, only one man in New York who thought it would succeed.

That was Mr. Van Pelt, George L,aw's manager. He made the

machinery succeed, but it is many years, more than twenty, that

have been required to evolve this apparently simple art of band

sawing in this country. A little later, about 1874, two machines for

saws 48 feet long were made to the order of the Central Pacific Rail-

way, of California, and sent out one to Sacramento where it is yet in

use, and the other to some point not now remembered. The mak-
ing of such machines has been continued down to the present time

by the firm, now the Berry and Orton Co. of Philadelphia, but with

such changes and improvements that few if any of the old features

remain.

COMMERCE DESTROYING.

New schemes for destroying people and property are commonly
over-estimated, and this is, no doubt, the case in respect to

'

' com-

merce destroying," set up in the late report of the Secretary of the

United States Navy. For about a hundred years past piracy has

been considered a capital crime, and we think that to propose com-

merce destroying at this day is not a very creditable suggestion.

Practically, there could not be much in the scheme. What could

a cruiser do with a first-class modern steamer that has commonly

from 500 to 1,000 people on board? To take the people off on a

war steamer would not do, and a prize crew would be equally out

of the question. Some years ago there was an international conven-

tion to consider the expediency of a mutual agreement that commer-

cial vessels should not be attacked or molested in time of war, and

this was much nearer in the line of humanity that our age boasts of.

The Secretary of the Navy should have omitted this commerce

destroying matter. The best thing in war is that which tends to end

it, and commerce destroying has not proved one of that kind.
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The Harney Peak Consolidated Tin Company have, it is said,

given a mortgage of $5,000,000 on the Black Hills mines, and will

thus secure the capital required to erect reduction and other works.

It seems impossible, in the conflicting accounts one reads of the

Black Hills mines, to form any exact idea of what really exists in

the way of tin, but to borrow this amount of money there must cer-

tainly be value of some kind in the property of the company.

There is a good deal that indicates great activity of the gold and

silver mining industry for the coming year. Some satisfactory

method of resuming hydraulic washing is probable, and as soon as

Congress stops tinkering at the silver problem its value will, no

doubt, advance. It is the opinion of a good many, and it happens

to be people most likely to know, that a -free coinage act would still

further depress the price of silver, and, if so, it would not be the

first time that legal meddling with values has produced an effect just

the opposite of what was intended.

Mr. C. G. Yale, the editor of the Mining Press, in this Cityr

who is a member of the executive committee of the Placer County
Mining Association, has attacked, in a vigorous manner, some rul-

ings of Assistant-Secretary Chandler, of the Department of the

Interior, on the evidences of " mineral lands," and with good reason.

The Secretary thinks proofs of the existence of minerals should be

furnished before lands are declared "mineral," and has, to use a

common expression, " got his foot into it." Mr. Yale does not need

assistance, and notice of the matter here is to remark that the subor-

dinate administration of government bureaus is often of the '

' Tite

Barnacle " kind. How can we, under a system of continuous office

rotation, command skill in such administration ? The chances are,

as Mr. Yale claims, that the assistant secretary knows nothing of

mining, and it is scarcely to be expected that he should. To pro-

duce evidence of minerals under a lava cap hundreds of feet in

thickness, or in the center of a mountain, would be a profitable busi-

ness out here, and if Mr. Chandler knows of any means to that end

he had better resign and come out to this Coast as soon as possible.
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The total gold yield in Alaska for 1891, is set down by a corre-

spondent of the Engineering and Mining Journal at $1,250,000,

which, to most people, will seem discouraging, especially as the

great Treadwell mills, on Douglas Island, contributed about three-

fourths of the whole. .Outside of this mine the industry is widely

distributed, the Silver Bow Basin Co., having taken out $60,000,

where any return whatever was problematical. Taking the whole

of the news of last year respecting Alaska, or, indeed, any other

mining section where mining property is being bought and sold,

there is an enormous amount of untruth to sift from, and much cau-

tion is required in dealing with such news. It is not particular facts

as given, so much as general inferences that must be guarded

against. The present year will determine pretty well what the

future prospects are of Alaska mining.

The report of Majors Benyuard, Heuer and Hanbury, of the

United States Engineer Corps, on the debris problem reverted to in

our last issue, contains the following estimates :

6
' The commissioners computed the amount of land along these

streams ruined by hydraulic debris as follows : Along the Feather
River, 17,628 acres, valued at $1,097,038 ; along the Yuba River,

11,845 acres, valued at $1,097,577, and along the Bear River, 9,741
acres, valued at $694,970. In addition, lands adjacent to these

rivers had been injured, though not destroyed, to the following

extent: Along the Feather, 6,940 acres, damage, $195,750; along
the Yuba, 3,500 acres, damage, $144,500 ; along the Bear, 3,515
acres, damage, $82,200 ; making a total of 39,214 acres lost, valued
at $2,871,585 ; and of land more or less injured, a total of 13,955
acres, damage, $422,450. These figures also cover the damage caused
by the flood of 1890, which amounted to a very considerable sum.
On the other hand, $10,000,000 is being lost annually to the State,

and the foothill counties have lost more than 50,000 in population
by the judicial decisions prohibiting the working of the auriferous

gravel beds of the State. The commissioners in their report

expressed the opinion that in many instances the conditions are such
that the mining debris could be so impounded that no interest, prop-

erty or pursuit would suffer. The cost of the several works recom-
mended by them was estimated as follows : Feather River wing
dams, $300,000 ; Sacramento wing dams, $300,000 ; dam on the

Yuba River at the Guerre Point, from $300,000 to $640,000, accord-

ing to the height ; dam on the Bear River, $150,000 ; restriction

works on the Yuba River below the foothills, $300,000 ; and $20,000
annually for maintaining navigation on the Feather River.
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Kissler gives the following particulars :—A gold mill requires 130

pounds of quicksilver per stamp, the monthly loss of which is about

1 pound for every 30 tons of rock crushed. The wear of the

blankets is over a yard a month. A 5-stamp battery requires on an

average 13 sets or screens a year. A set consists of 5 sheets of

from 1 to 1}{ square foot. A good shoe lasts from 21 to 43 days (on

an average 33 days), and crushes 79 tons of rock ; rhe wear is lyi

pounds of iron per ton of rock. The die lasts on an average 7

weeks, crushing 100 tons ; the wear is t
6
o of a pound of iron per

ton of rock.

The proposition of Congressman Camminetti, of this State, to

found a department of mines in this country, deserves promotion.

That the Department of the Interior cannot deal with this industry

as its nature demands, has been shown in various ways last year,

and even the compilation of statistics has been left to private enter-

prise in so far as any useful form of them. Anyone who will look

into a report of the inspector of mines, in Victoria, Australia, will

see what is required in this country. We might not be able to attain

the elaboration of one of these reports at once, but it is a poor reflec-

tion on our S3^stem of statistics, very complete in other things, that

we have none of mining that can in any way compare with other

countries, even small countries. The Department of Agriculture has

been a success. One of manufactures, and one of mining, should

have equal success.

The Fort Scott Foundry and Machine Works, Fort Scott, Kansas,

have been succeeded by the Walburn-Swenson Manufacturing Com-
pany, who have decided to at once construct what should long ago

have been among the enterprises of this City ; an ore testing and

concentrating works, with a metallurgical and assay laboratory. It

will be hard to point out in this country, even in dense manufac-

turing centers, an engineering works that has made more rapid

strides than the one named above, and no little of their success has

been in the engravings, circulars, and the manner of illustrating

their work. Their sugar machinery catalogue is a masterpiece of

good taste and lucid explanation. Of late years they have given a

great deal of attention to mining machinery, especially for smelting

and concentrating works, of which the company have constructed a

large number in various parts of the country.
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That there are profits in the mining industry will be proved by

the following list of dividends for twenty of the leading silver and

gold mines in 1891 :

Granite Mountain, Montana $1,400,000
Bimetallic, " 840,000
Elk Horn, " 375,000
Mollie Gibson, Colorado 1,000,000
Aspen Mining and Smelting Co., Colorado 100,000
Best Friend " 70,000
Little Rule " 120,000
NewGuston " 440,000
Enterprise Group (first quarter). . 250,000
Centennial Eureka, Utah 330,000
Mammoth, " 320,000
Horn Silver, " 200,000
Daly, " 450,000
Ontario, " 900,000
Con. Cal. & Virginia, Nevada 216,000
Cortez " 250,000
De Lamar, Idaho 150,000
Lake Valley, New Mexico 80,000
Alaska-Treadwell G. M. Co., Alaska 450,000
Homestake, Dakota 150,000

Total $8,091,000

m » »

The condition of the quartz mining industry in California in 1891

has been fairly prosperous, and nearly all of the old mines along the

Mother Iyode that were worked in 1890 have been worked during the

yearjust closed with equally good results. Some of them have done

decidely better, the Kennedy, at Jackson, especially, it having paid

$360,000 in dividends during the year, which is as much as the com-

pany paid in previous years put together. The famous old Idaho

mine, at Grass Valley, has also done well. It is impossible to say,

at the present time, what the amount of California's yield of gold in

1891 is, but even if it proves to be no greater than that of 1890 it is

quite certain that the profit has been greater. Every year sees the

introduction of improved methods of mining and milling, and quartz

which could not be handled ten years ago is now worked at a profit.

Indeed, the year just passed has been quite notable for the number
of old, abandoned mines that have been reopened. Nevada and

Amador Counties have continued to be the center of the quartz min-

ing industry of the State, but the upper or northern portion has been

attracting considerable attention. In Siskiyou and Trinity Counties

blue gravel in large quantities has been found, and great hopes are

entertained that the deposits are of as good grade and as rich as the

deposits in the central counties.

—

Eng. and Mining Journal.
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Report of Agricultural Stations.

UNIVERSITY OF CALIFORNIA.

This Report, by Prof. E. W. Hilgard,

Director of Experiment Stations
;
printed at

the State Office, Sacramento, contains 330

pages of matter, and looking over its con-

tents the first thought is : What a mass of

useful work to be wasted on the few who
will profit by it ! As a rule, agricultural

pursuits gain less by recorded experience,

that is, by printed literature, than any other

great industry, and one of the reasons for

this is the diversity of circumstances and

conditions that attend on agriculture.

This diversity is forcibly illustrated by

a remark of Prof. Hilgard in his '

' letter of

transmittal," in which he says:

"The unfamiliar practice of South Spain,
Egypt, North Africa, Asia Minor, and the
northwest provinces of India, rather than
that of the eastern United States, forms the
basis upon which the greater part of Cali-

fornia must build its own, profoundly modi-
fying many of the current practices of the
older states. The incredulity with which so
many of the most familiar and daily occur-
ring phenomena of Californian agriculture
meet at the East (not uncommonly to the
extent of being characterized as "another
California yarn"), admonish us that our
line of investigation is necessarily laid in

different and new directions ; and that while
we should sedulously avail ourselves of every
possible source of information afforded by
Old World and Eastern practice, yet to fol-

low such precedents blindly and without
careful consideration of the characteristic
differences induced by climatic influences,
would be to court failure in the majority of
cases."

This is a remarkable statement, yet true

in every sense, and is a strong argument in

favor of the establishment and maintainance

of experiment stations such as the Univer-

sity has founded at Berkeley, Alameda
County

; Jackson, Amador County ; Paso de

Robles, San Luis Obispo County ; Tulare

City, Tulare County, and Pomona, L,os

Angeles County, also their viticultural sta-

tions in the vine districts.

The work is divided into three sections

;

the first, devoted to laboratory work, which,

in technical parlance, we would call "the

nature and properties of materials," dealing

with soils, waters, marls, etc.; also the

chemical actions and reactions involved in

growth ; second, an account of culture work
done at the several stations ; and, third, on

entomology and insecticides.

What the arrangement may be for the dis-

tribution of this report we are not aware,

but will suggest that its wide dissemination

would add some millions to the industrial

product of the State. It is true, as before

remarked, that farmers do not profit as they

might from information presented in this

form, but it is equally true that in future

agriculture will more and more become a

science with a field so wide as to become
bewildering when we consider it, and it is

also evident that it will on this Coast call for

distinct and different study from any and all

other parts of the country.

Prof. Hilgard must be complemented on
the comprehensive and scholarly report that

has been presented this year, and the appar-

ently successful operation of the department

over which he presides.

The Locomotive Engineer.

The extension, it may be called, of this

journal, and its ownership and editing pass-

ing into the hands of Mr. Augus Sinclair

and John A. Hill, its former editor, is a con-

siderable fact in our technical journalism.

The former conduct of the Locomotive Engi-

neer was fearless, and successful for that very

reason. We mean it was not afraid of the

truth, and dealt in that commodity as far as

it could be determined. Both of the editors

are practical railway engineers, in both the

narrow and wide meaning of that term, and
there is no reason why its circulation should

not become as extensive as the interest it

represents. Mr. Hill was, last summer, a

visitor here on this Coast, quietly observing

what we are doing, and the manner of it. His

comments, when asked for, were of a kind

so candid as to be startling sometimes. The
influence of the journal, technical and

ethical, will be a considerable fact in railway

economy of this country.
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The Engineering Magazine.

FEBRUARY, 1892.

The above issue contains the usual amount

of original matter. One article on the de-

cline in railway building in this country, by

Mr. Thomas U. Green, contains a large

amount of suggestion for those engaged in

promoting such works, and lays stress upon

the fluctuating nature of railway earnings

under fluctuating business. The last para-

graph is as follows

:

"Such a period of distrust we are now
passing through. American railroad securi-

ties and Argentine cedulas are in Kurope
alike under suspicion, but there is no con-
nection between the two. It is proper to

take the opportunity during the pause to say
that railroad extensions, when warranted
commercially, are worthy of approval and
worthy also of financial support, though the
argument for them should be sustained con-
servatively and through the application of
good business principles. '

'

An article on the gold fields of South

Africa, will be a matter of some surprise to

most people who have come to think that

the only mining in that country is at Kim-
berley, and the only product diamonds. Of
these, Mr. Halle, the writer, says: $20,000,000

in value have been taken from some of

the pits, and it is no wonder that other min-

ing interests are overshadowed. In speaking

of the district of Witwatersrand, it is claimed

it has produced a larger amount of gold

for a given area, and in a given time, than

any other place in the world. A strip thirty

miles long and a half a mile wide produced

in October, 1891, 72,793 ounces, or about one

and a half million of dollars worth.

Of American mining in 1891, Mr. Albert

Williams says in an article contributed :

"1891 has been a great year in American
gold and silver mining, on the whole more
satisfactory than any previous one ; not a
period of excitement, of startling discoveries,
of wild rushes and booms, but of tranquil
prosperity. It has been characterized by a
considerable extension of the known min-
eral areas, better distribution of profits, and
a heavier production than ever before. This
too, in the face of a depression in some other
branches of industry, and with lower prices
for some of the more important products,
showing that precious-metal mining stands
almost alone in being independent of the
general course of ' the times ' in commerce,
manufacturing and the other productive
occupations. Without the evidence of trust-

worthy statistics, such a state of things would
hardly be expected to exist."

Lieut.-Colonel King, of the United States

Engineer Corps, undertakes to cefend the

government engineers from the attack of Mr.

Wisner in the January number of the Maga-
zine, and has not succeeded nearly so well

as could have been desired. That much fail-

ure as well as much success must be charged

up to the corps is undeniable. Of the work
done in the Upper Mississippi, for example,

and wing dam building generally.

Captain Bell, of St. Paul, Minn., says

wing dams alone '

' are of no use,
'

' and we
believe him. Colonel King's recollection

and statement of the Corps' opposition to

Captain Eads, is by no means what a good
many other people will recollect of this

matter.

The machine shop notes in the present

issue are of much practical value, and are

evidently written by some one not of the New
York Times staff. Considering the range of

subjects these notes are spread over, and
their nature in each case, they are remark-

able. We will quote two of them chosen at

random

:

" You want to get screws with a metric
pitch, for that Persian job, and don't know
just how to make your lathe walk Spanish?
Few things easier. Make a translating gear
having on one stud two wheels, one with 50
teeth and the other with 157. Their ratio is

1 to 0.3937, and that is about as close as you
will be liable to get anything ; for the lathes
that work to fine decimal points are few, and
the men who will do it on them just as few.

About the best way to get a working draw-
ing of a complicated piece, where the out-
line is very complicated, or the exact shape
of the curve is an important factor, is to

make a blue print from the original sample
itself. The watch makers and makers of
watch-making machinery do this with great
success and satisfaction."

Machinery Pattern Making.

BY P. S. DINGEY.

It is a little strange that pattern making,

or model making, which is a better term,

should have so little in the way of treatises

and writings. It is, unquestionably, one of

the most intellectual among mechanical

trades, involving as it does, not only the

constructive part of how to make patterns

or models, but also how they are to be used,

and, to a great extent, the art of moulding.

Perhaps this paucity of writings is due to

the fact that the construction and scheme of
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machine patterns does not admit of fixed

rules. There are not only several ways of

making almost any pattern, but there are

several grades of quality, ranging from a

rough "strike," or edge board, to the finely

varnished model with box fillets of hard

wood, and corners of brass. We have seen

wooden patterns from which three hundred

castings have been made—a main frame for

a band-sawing machine, and also have seen

the same casting produced in England from

a "knocked up" form that cost one tenth

as much as the American pattern.

In such an art as this one need not won-

der much that writers do not care to venture

npon the subject, and how difficult it would

be to frame rules or instructions to in any

measure compass the whole. This, Mr.

Dingey has understood, and has confined

his work to those things which admit, in

some measure, of rule, but an important

part, and as it happens, to things least under-

stood. In his remarks on machinery he

recommends transverse or Daniel's planing

machines, and says this machine "is one

that no pattern shop should be without."

This we endorse in every way, and have

always so contended against common opinion

and practice on this Coast.

The book contains 376 engravings, and it

will be a dull pattern maker who fails to

learn two dollars' worth from a copy.

It is sent by Messrs. Osborn & Alexander,

of this City, for notice.

Steam.

This book is sent by Messrs. Osborn &
Alexander, of this City, and is one of the

kind that relieves the tedium of review

writing. There is nothing to do but to

recommend it, and in this case without re-

serve. There is no book of a technical kind

more often asked for than an elementary

one on steam and the steam engine, as the

art and practice of today stands.

The common answer is that none exists.

Eminent steam engineers do not write ele-

mentary books, that is, they do not want to

do so, and it is not to be wondered at. We
are all, more or less, given to pedantry, if

that be not too harsh a name. We want to

show our "best goods," and appeal to the

highest class of clients, and in this way the

student and apprentice are ignored by the

great steam engineers.

In the present case, so far as can be seen

by a cursory examination of this little work,

it is what is wanted, and the author has

come down from his technical pedestal to

show, in the plainest manner, what a heat

engine of the steam type is, how it operates,

how it is constructed, and the principles in

each case. In doing this he has dealt with

all quantities arithmetically, in the plainest

manner, and at the end given an appendix

embracing questions covering the subject

matter which has preceded.

The book is written by the Professor of

Mechanical Engineering in the Sheffield

Technical School, England. Published by
Longmans, Green & Co., and sold here by
Messrs. Osborn and Alexander for one dollar,

which seems an absurdly low price for a

technical book of the kind, with 200 pages of

matter.

Report of the Postmaster General.

We are favored with a copy of this

Report, which indicates an intense and
extensive activity in the department which
may result in reforms or progress, and, in

some cases, ma}^ not.

It is the most remarkable example of

personality on the part of a department

chief that has appeared, and, in that respect,

not improved. A pronoun of the first person

is common, but not necessary at the begin-

ning of documents of the kind, but to occur

nine times on the first half page, and copi-

ously thereafter, greatly impairs the dignity

of such documents. In some departments

of the Australian government the reports are

not signed by the personal names of the

officers even. For example, that on mines

in Victoria, is signed only officially by the
" Inspector of Mines." Why it is that peo-

ple will not write in the third person, espec-

ially in official literature, is past finding out.

The subject matter of the report, aside

from this blemish, and the farther one of a

newspaper style throughout, is a full and

complete presentation of the year's business.

The section on ocean subsidies borders on

the humorous when we consider the extent

of the scheme and the outcome of it ; how-

ever, the Postmaster General is not to be

blamed for not preventing collusion which

obviously existed in the bids. The report is

illustrated with numerous fine plates.
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Mineral Statistics for 1891.

The Engineering and Mining Journal has

this vear, as has been its custom heretofore,
ml ' *

but in a still more comprehensive way, com-

piled a full report of mineral statistics for

the United States and foreign countries, and

has in its issue of January 2, 1892, presented

a mass of reliable matter such as is not often

collected and collated by the enterprise of a

serial journal. The contributions are drawn

from many sources, and represent an amount

of expense and labor that reflects much
credit on the Journal's management.

What to write as a proper notice of this

statistical issue one can scarcely decide.

There is a surfeit of material and a paucity of

space, and the best that can be done is to

quote here and there such facts and quanti-

ties as are supposed to have most interest to

our readers.

Of the total mineral product of the United

States it is said :

" The minei al industry of the United States
has grown from the modest proportions of
twenty-seven years ago to the point where
its products are now valued at about $1,000-

000,000 a year. It is not surprising, there-

fore, that those who have brought about this

marvelous progress, and who have attained
unparalleled success, should indeed be the
most skillful men living in the practice of
their arts.

'

'

Gold and silver are set down as follows :

"The output of gold is increasing, but in

the absence of full returns we place it in

1891 at approximately 1,620,000 ounces, or
$33,250,000, an increase of 312,000 ounces.
The output of silver has increased much

more rapidly, and we estimate, in the ab-
sence of full returns, that it amounted in
1891 to 58,000,000 ounces, the coining value
of which would be $74,820,000."

Aluminium occupies this year a consid-

erable section. The uses of the metal are

widening all the time, but an impediment
to any stable use exists in the fluctuation of

prices from 75 cents to $1.50 per pound. At
present the price seems settled at 90 cents a

pound in this country, and at 50 to 60 cents

a pound in Germany. The metal is pro-

cured mainly from cryolite brought from
Greenland, in Danish America, but also from
bauxite found in several of the Southern
States.

Of copper, it is stated that the United
States produced 43 per cent, of the world's

supply, and, in 1891, 292,620,000 pounds.
' Of this quantity the Lake Superior district

supplied 109,370,000 pounds ; Montana, 113,-

200,000 pounds ; Arizona, 39,700,000 pounds
;

Colorado, 7,000,000 pounds, and California

3,750,000 pounds; a gain in this State of

about 2,000,000 pounds over 1890.

In September, 1864, Lake Superior copper

was 50 cents a pound, now it is 12^ to 15

cents.

In the section devoted to iron and steel we
find the following

:

" The production of steel rails, according
to figures we have received from the Rail
Makers' Association, is estimated at 1,090,000
tons, as compared with 2,095,996 tons in

1890, a decrease of over 1,000,000 tons, or
nearly 50 per cent. How much of this de-
crease was due to the necessity of the rail-

ways to .postpone purchasing, on account of
stringency of their finances, and how much
to their unwillingness to pay the pool price
of $30.00 per ton, may be left to conjecture."

The petroleum interest is an enormous one

in this country. The exports alone were in

1891, 605,183,605 gals., valued at $41,474,135.

Of the product of this year it is said :

"The production of petroleum in the
United States in 1890 was 45,000,000 barrels,

valued at $35,000,000, against 35,163,513
barrels, valued at $26,963,340, in 1889. The
production in 1891 has again shown a great
increase, due in considerable part to the
phenomenal McDonald field of Pennsylva-
nia. The average daily runs of the Penn-
sylvania, New York, Eastern Ohio, and
Northern West Virginia fields have been as
follows : January, 90,673 barrels ; February,
84,216; March, 79,346; April, 84,320; May,
78,821; June, 81,946; July, 79,927; August,
86,101 ; September, 97,981 ; October, 117,855;
November, 128,444. In December the pro-
duction of the McDonald field showed a
falling off, but the total output of the Penn-
sylvania, New York, Eastern Ohio, and
Northern West Virginia region in 1891, has
probably been very close to 34,250,000 bar-

rels."

Precious stones are included in the statis-

tics, and the following respecting the South

African mines is astonishing :

" Forty million carats of diamonds, weigh-
ing over nine tons, have been found in South
Africa. In the rough their aggregate value
was $250,000,000, which is more than the
entire diamond yield of the world dur-
ing the last two centuries. Of the whole
production, perhaps 8 per cent, are of the
first water, 12 per cent, of the second, and
25 per cent, of the third, while the remain-
ing 42 per cent, is known as boart."

The Cajalco tin mine in San Bernardino

County, in this State, is the only producing

tin mine listed in this country, and is set

down for 123,366 pounds in 1891, represent-
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ing in value $24,673, The imports of block

tin for 1890 were $6,896,645, and of plates,

$21,923,754, or a total of $28,793,399.

In a technical way there is a good deal of

interest, and most remarkable is the follow-

ing respecting the pneumatic transmission

of power :

"The stimulus given pneumatic engineers

by the developments in electricity, has re-

sulted in useful improvements in compressed
air appliances. The air compressor has been
improved on economical lines, even to the

extent of a combination of the best Corliss

engine practice, with compound air cylin-

ders. Compressed air has been produced
and delivered in the engine room with an
efficiency above 90 per cent. The great loss

suffered by shrinkage of volume through
reduction in temperature is in great measure
restored by various systems of reheating. It

has been found that with a small amount of

coal burned either externally or internally,

the compressed air is heated and expanded
so that with the same pressure an equal

amount of work may be accomplished with

less volume of air. Reheating compressed
air has not received the attention it deserves.

This is especially true in America, for the

system of reheating employed in Paris, Bir-

mingham and elsewhere, has been the means
by which it has been practicable to economi-
cally supply large volumes of compressed
air power great distances from the generat-

ing station. Reheating by electricity prom-
ises to serve a useful purpose, owing to the

absence of combustion, the simplicity of the

apparatus, and the fact that it is possible to

convert electricity into heat unit for unit.
'

'

There is something not understandable in

the above, if we consider that counter heat-

ing is not new in pneumatic transmission,

and that the cost and expense of reheating

agents and apparatus have generally bal-

anced any gain in efficiency.

Arithmetic of Electricity.

BY T. CONOR SLOANE.

In the preface to this book the author

says :

"In the following work the problems of

electrical engineering and practical opera-

tions are investigated on an arithmetical

basis. It is believed that such treatment
gives the work actual value in the analytical

sense, as it necessitates an explanation of
each problem, while the adaptability of
arithmetic to readers who do not care to use
algebra will make this volume more widely
available."

This remark indicates completely the aim

in view, and while we do not believe that

arithmetical computations are short or

adaptable, there is to be considered the fact

that the greater share of people do not

understand or apply algebraic methods, and
compute arithmetically. The book will,

therefore, be acceptable to a majority of

those who study electrical science in either

a professional or amateur way. At first we
construed the work as an elementary one,

and hoped we had at last something more
complete in that way than any that have

preceded, but the computations, while they

may not extend to the more obscure laws of

electricity, are wide enough to cover all that

is comprehended in existing practice.

The book is sent by Messrs. Osborn &
Alexander, and is sold by them for $1.00

Patent Commissions Decisions,

Ex parte Nickola, November 27, 1891. Report of
December 8, 1891.

THE RIGHTS OF A PATENTEE.

The Commissioner of Patents, in a recent

decision, brings out very forcibly a principle

of patent law and patent rights that is often

overlooked, and not infrequently misunder-

stood, namely, that there is no natural right

in an invention, only the right by statute,

and not in common law. In other words,

a patent is a grant by grace, and a patentee

only within reasonable limits can control or

determine the title of his invention. Fur-

ther that the grant is one of conditions, and

the conditions are imposed by the govern-

ment and may be varied or changed within

the limits of the Acts of Congress relating

to patents.

These are not the Commissioner's words,

but the gist of them, and bearing on a mat-

ter very imperfectly understood. Of course,

if one follows back through that tedious old

history of the statute of monopolies, in

England, that prefaces all their literature on

the subject, and out of which has been

evolved our patent laws, they will gain

therefrom the idea of a "grant," a conceded

favor of the crown or government for merito-

rious effort ; still this is not wholly appli-

cable to modern laws and practice which, in

a sense, makes a patent right a compact or

agreement between the inventor and his

government, wherein both sides have rights,

even before a patent has been allowed.

Commissioner Simmonds could, with ad-

vantage, have extended his remarks in con-

nection with the case.
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The Secretary, on behalf of the Technical Society, having writ-

ten me to ascertain if I would be willing to read and discuss before

you my recent publication on the
'

' Commerce of San Francisco,
'

' I

suggested that the pamphlet having already received some attention

from the newspapers and the merchants, it would be better for me
to assist the further discussion of this important subject by meeting

the various objections and criticisms that have been sent me direct,

or have appeared in the press.

In order to clear the atmosphere of anything personal, and

enable us to meet the technical difficulties that have been raised to

the establishment of a direct ocean steamship line from this port to

New York and Liverpool, in their proper order, I will dispose first of

the objections that have been raised against the parentage of this

scheme. Suspicion lurks in some quarters, because the proposition

for a steamship line comes from an engineer and a shipbuilder

interested in a company which is supposed by these objectors to be

backed by the railroad monopoly. If San Francisco desires an outlet

for her products, and an entrance for her imports by her own Golden

Gate, who are most likely to give sound advice as to the best instru-

ments by which this desired result is to be accomplished ? Is it not
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those men who have given a life study to problems involved in the

successful production of a modern ocean steamship ?

The most successful steamship lines are those which keep on very

intimate terms with the shipbuilder. If we want to dress well we
take advice from our tailor in regard to the style of dress that will

best suit us. If we want to erect a great building, that will be an

honor to the City, we consult an architect who has had experience,

and we carefully study the plans he proposes. So if the merchants

of this City desire to make it the entry port for the western side of

the United States, it can only be done by building a line of modern

freight steamships expressly built for the special requirements of the

trade, and, to do this, you need advice from your shipbuilders and

engineers, so that, I think, we may take it for granted that the

Count)- Line comes from a poor, but honest and industrious parent.

In regard to the suspicion as to the place of its birth, it was

natural for the newspapers to link my name with that of the Union

Iron Works, although I expressly stated in my pamphlet that my
work was that of an individual only. Nor need any suspicion be

engendered on that account. Any statement made as to the con-

nection of any of the Southern Pacific railroad people with the

Union Iron Works Company has no foundation in fact. If the Union

Iron Works has secured a good standing among the business con-

cerns of this Coast, and among the shipbuilders of this country, it

has not been by any backing from the outside, but is the result

entirely of hard work and honest endeavor on the part of the Messrs.

Scott and their associates.

Now, we will devote our attention to the "County Line," and why
such ships were proposed. We wT

ill consider first the ships them-

selves, and second, the operating of them.

The question has been raised, both by letter and in the news-

papers, why these vessels are proposed of such a size ? In answer-

ing this question, I will not be tempted into discussing the steamship

proposition of The Johnson-Locke Mercantile Company further than

to notice one technical point, that has been presented in such a way
as might lead to a misunderstanding. Having gone carefully

through the specifications of their proposed vessel, I would not be

justified in letting it pass unnoticed. I refer to the carrying capa-

city. Mr. Johnson (whom, by the way, I have not met) gives the car-

rying capacity of the vessel he proposes at 4,000 tons. Now the

dimensions of the vessel, as specified, give a total dead weight

carrying capacity, from the shipbuilder's light line, that is the flota-
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tion line as the vessel leaves the builder's hands, to the deep load sum-

mer draught line allowed by Lloyds, of 4,180 tons, from this must be

deducted sea stores of all kinds, dunnage, and coal for the voj^age,

this will reduce the cargo capacity, for dead weight freight, to about

3,500 tons. This statement is made in case it might be asked why
there should be such a difference between the dimensions of a vessel

to carry 6,000 tons and those of one to carry 4,000 tons, and for no

other reason.

If our merchants do not at present want the
'

' County Line '

' I

trust they will help the Johnson-Locke Company. My purpose was

to present to the merchants an outline plan of a vessel that would

make regular and reasonably fast trips, with every appliance for the

rapid handling of general freight, in fact a fast freight ship of the

most modern type.

Ten years ago I advocated first-class freight steamships for -this

business, and this is the original plan made at that time, the only

change I have made is to increase the indicated horse power by 500,

and adding 1 foot 6 inches to the beam. At that time this plan was

considered too far ahead of existing types of freight steamships, the

transportation of freight on the Atlantic was then, for the most part,

done by vessels carrying passengers, or by old passenger vessels that

had become unfit for the higher class of work.

The Monarch Line has built some special freight steamships cann-

ing about 4,000 tons; the cost of transportation was reduced, the great

lines had to build special fast freight ships to enable them to keep in

the business, so that now they have grown to about the dimensions I

proposed for the San Francisco, New York and Liverpool trade.

Let me instance the development of the fast freight ships of the

Oceanic Steam Navigation Co.'s ships, that is the White Star Line.

I take this line because of their intimate connection with one of the

most progressive shipbuilding firms in the world, Harlan &' Wolff, of

Belfast. In 1882 this Compaity felt the necessity of providing

special freight vessels, and Harlan & Wolff were ordered to produce

two vessels to carry 5,000 tons dead weight cargo, besides fuel, stores;

etc. The result was the Doric and Ionic, both of which went into

service in 1883, and are still in the service, and average nine round

trips a year. The dimensions of these vessels are, length 440 feet,

beam 44 feet, depth 31 feet 6 inches.

These vessels have the ordinary compound engines, and on that

account burn more fuel than those of a later date. In 1887, Harlan &
Wolff built another special freight vessel for the White Star Line—the
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Cufic. In this vessel the only change in the dimensions made was
adding one foot to the beam, making it 45 feet instead of 44. The
engines, however, are triple expansion. This vessel carries 5,600 tons

dead weight freight, less coal being required than in the older boats.

In 1890, they built another boat for the same company. This ves-

sel, the Nomadic, which commenced running about the middle of

1891, makes her trips in ten days ; carries 6,800 tons dead weight

freight, and is of the following dimensions : Length, 461 feet ; beam,

49 feet ; depth, 32 feet. This vessel makes 11^ knots, loaded, on

33 tons of coal per day. Compare the dimensions of this vessel with

those of the County of Contra Costa, or those of the ship proposed ten

years ago, and it will be observed, that they are almost identical, so

that what was then considered too far in advance, is now only abreast

of the best practice.

In some communications to me, the rig of the proposed vessel has

been objected to as being too heavy. Rapid and economical hand-

ling of freight is of great importance in a vessel of this character,

and to be rapid it must be handled from all compartments at once.

We have eight independent holds, and five masts are necessary to

provide cargo booms for each hatch. To be economical, it must be

handled by the ship's own tackle, and I have provided for its being

so handled.

In regard to the sail power, the sail area relative to the notation

area of the vessel is about the same as that of the City of Pekin
x

When preparing the earlier plan for this vessel, I had some talk, in

regard to sail power, with the late Captain Berry, then commanding
the City of Pekin, and inquired how it was that he managed to make
so good time with such a small developed horse power. He said that

he never let any wind slip past his ship without getting some horse

power out of it. Mr. Forsythe, who sailed as chief engineer with

Captain Berry, will be able to tell us how the sails were used. It

was in the hope that the class of captains to which Berry belonged

were still on deck that the County of Contra Costa is shown square

rigged on four masts.

The question has been asked : Why have a spar-decked vessel

which is not usual in freight steamships, and adds to the register

tonnage, and why carry all bulkheads to the spar deck ?

In providing a spar deck, the first object was to provide ample

space for a large amount of light freight, such a dried fruits, wool,

etc., which must be kept dry, and must also be ventilated. It also

gives the ship a good free board, enabling work to be done on deck
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with vSome degree of comfort. Carrying the bulkheads intact to the

spar deck, enables different classes of light freight to be kept

separate. One kind might taint another if not separated by

air-tight bulkheads. In case of fire, water can be used on one

part of the cargo without any damage to another. Compartments

can also be prepared for cold storage, if necessary. Shippers

can secure independent compartments on certain decks for their own
freight, and have it subject to a certain treatment on the voyage.

The advantages of this arrangement will at once occur to shippers

whose goods must not be subjected to the possibility of taint from

other materials while on ship board.

The possibility of making the voyage in the time stated, and on

the fuel provided, has been questioned. One evening newspaper, in

an article published on the 26th of last month, takes, for an example,

the case of the Alameda, which made the voyage from New York,

without any stoppage, in 59 days, and this vessel averaged 13 knots

per hour, and asks, triumphantly, how the County of Contra Costa

is going to cover the same distance in 50 days, making 11 knots ?

Now, this party who demolishes my figures so cleverly, evidently

knows it all by heart without any figuring ; he deals with known
facts, and you know that there is only one thing more misleading

than figures, and that is facts. Now, here are two facts stated : 59

days and 13 knots, that is 312 knots per day, and 59 days at that

.rate would be 18,408 knots, that makes some trouble about these

facts. If we take the fact of 59 days and the true distance, then the

average speed was 9to knots per hour ; if we take the other fact of

13 knots, then the time was 41 days and 16 hours. This writer,

having disposed of my figures with his facts and, as he says, having

shown me wrong in one item, concludes I must be wrong in all. We
will not dismiss him in that way, but will refer to him again as occa-

sion requires.

As an instance of what may be expected on a long voyage like

this, with a ship specially designed for the purpose, I will give the

first voyage out of the new freight steamship Tekoa, just built by

Gray, of West Hartlepool, for the New Zealand Shipping Company,

to run between I^ondon and Auckland. ( Imagine little Auckland

having ships that San Francisco can't afford). This vessel is 469

feet long, 49 feet 3 inches beam, and 33 feet deep ; engines triple

expansion, 27''' and 43" and 72
// X45//

stroke. Compare this ship and

engines with the County of Contra Costa, and see how closely they

approximate to each other.
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This vessel left London a little over three months ago with 6,250

tons of dead weight freight, and 1,400 tons of coal in the bunkers,

steamed 12,059 knots without any stop whatever in 50& days ; aver-

age speed 9rVo knots per hour ; coal consumed l,081rV tons, or 21^
tons per day. This is a splendid result in fuel, considerably better

than I expected to do in the County of Contra Costa, and it shows

that 50 days is not only a possible time for the voyage from here to

New York or Liverpool, but for a modern ship it can be done at a

very economical expenditure of fuel.

Having considered the first question, that relating to the ships them-

selves, we will now consider the second question, that of operating

them. Can these vessels be operated with any degree of certainty on

the total expense allowed in my estimate ? None of the communica-

tions to me have questioned the expense, but the article already

referred to, in an evening newspaper, appears to have some weight in

certain quarters, and therefore requires to be answered.

The first question asked is
'

' why has no allowance been made
for insurance of hull ?" The writer of this newspaper article has not

dealt with my pamphlet as it is, but has it mixed up with another

proposition on page 11, suggesting the method of ownership of the

proposed vessel. I provide that each owner can handle his own
share as it suits him, can dispose of it as he pleases, can insure it or

carry the risk as he sees fit, and on page 15 in stating that the

amount divided would equal about 21 per cent, per annum, it is also

given about 6 per cent, less to owners who insure. The question of

time to make a voyage has already been noticed.

The next question raised is the time allowed for loading and

unloading. The reference that this writer makes to time in way ports

need not be considered, as no mention is made of way ports in the

pamphlet. My proposition was for a direct line, but should there be

business for wajT ports the time required at such ports would be

added to the 50 days at sea and deducted from the 50 days in ports.

Our friend figures that on around voyage, carrying 6,000 tons

each way, 18,000 tons must be handled, and I forgot that fact for I

had calculated on having to handle 24,000 tons. We will not dis-

cuss this question with the stevedores at present, but will refer to the

time taken in port by similar vessels, referring again to the trans-

Atlantic new freight steamer the Nomadic. I find that this vessel

makes a complete round trip in 40 days; 22 days at sea and 9 days in

port at each end, and carries 6,800 tons cargo. Here is 27,200 tons
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of freight handled in 18 days, and the " County Line " people can-

not handle 24,000 tons in 50 da3^s.

If this writer had cared to inquire around our own docks he could

have obtained some facts on handling freight not quite in accord with

his conclusions. The Pacific Mail Line ships from this port to China,

are near the size of vessel we propose, and being also passenger

vessels, are very poorly adapted for handling freight, yet if these

vessels are on schedule time they have but 15 days in port to dis-

charge and load coal, and do any repairs that may be required,

and when occasion requires, as in the last trip of the City of Pekin,

on account of going into quarantine, it can be done in half the time.

The Occidental and Oriental chartered vessels, belonging to the

White Star Line, in the same trade with this port and China, if

they are on time, have 16 da}Ts in port, and as to going like clock

work (as this writer seems to think outside of the possibilities), the

White Star steamers, running from here to China, do run like clock-

work, none of them having missed a sailing day for years.

The next question raised is that of port charges. Nothing is

allowed, it is said, for loading and discharging. The amount to be

paid for labor under this head was included partly under the head of

port charges and partly under the head of wages. It will be

observed that the full crew is maintained during the whole time in

port, and provision account is also for the full force the full time.

The cargo would be handled as it is on all such vessels, by the ship's

own appliances, under charge of the ship's crew, outside help being-

engaged for breaking out and stowing cargo. If the crew leave the

vessel more help would be required outside, but the wages bill on

the ship would be less, and less provisions would be consumed;

$1,400 was the amount allowed for outside help in handling freight

in port. The New York freight steamers of the highest class allow

8 cents per ton for this work. I have allowed 12 cents, which would
allow 16 cents at San Francisco and 8 cents at New York.

Regarding the wharfage at San Francisco, this writer places it at

$1,749.75. Now the per diem dockage of a vessel in this harbor is

$4.00 for the first 200 tons, and ^ of a cent for each additional net

register ton. Vessels lying idle, or taking in cargo, are subject to

only half rates. Our vessel would be 8 days subject to full rates,

and 17 days subject to half rates, that is if the line could not lease

wharf accommodation.

The net register tonnage, according to the plans, would be about

3,800. That would make the full rate dockage $31.00 per day ; 8
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days equals $248.00 ;
17 days, at half rate, equals $263.50, or a

total dockage bill of $511.50 ; this leaves $1,088.50 for pilotage, the

sendee of a tug, if necessary, and such things as would not be classed

as incidentals. The dry docking of the vessel, which I had provided

for at the outward end of the voyage as a mere matter of modesty,

is also questioned, the writer stating that I had provided $5,200 for

port charges and dry docking at Liverpool. The actual figures given

in my estimate are $5,800.00. The intention was to use white zinc

and tallow for the bottom. Material and labor for this work would

cost in Liverpool $550.00, in San Francisco, $850.00. The dock

dues for two days in Liverpool would be $1,392.00. Dock dues for

two days, at present rates in San Francisco, would be $2,320.00.

$2,800.00 having been allowed for docking and painting in Liver-

pool, deduct the cost of labor and material in San Francisco, leaves

$1,950.00 for dock dues, should the vessel be docked here. Ten
ships, docked once in five months each, would be 24 dockages, mak-

ing $16,800.00 a year for dock dues.

The California dry dock people, I think, would be willing to

contract now for the use of their dock at such rates. If an Atlantic

freight steamship, say the Nomadic, incurred port charges equal to

what I have allowed for the County of Contra Costra, it would equal

$1.77 per ton of freight she carried, and this comes very near to

equaling the rate at which she carries freight. In fact, I had made

my estimate high to be perfectly safe.

There are other points brought up in the article referred to, which

is really a very clever presentation of the objector's side of the case.

He ingeniously works in the shippers' insurance on the goods shipped

as part of the operating expenses of the ship. If his argument were

for a higher rate of freight by rail than by sea, his point would be

well taken, except for freight that has to cross the Atlantic before

going on the rail, as the railway companies insure the freight while

in their hands—the steamship owner does not.

Next the revenue of the County Line is questioned. According

to this writer the competition is to be, not with rail freight but with

the sailing vessel, and }~et he advocates a competing railroad to

relieve the distress of our merchants. Is this new railroad also to

compete with the sailing ships ? He says
'

' dry goods merchants

must have their goods from Europe in as quick time as ocean grey-

hounds and fast railway freight trains can bring them hither."

Again he says " when the steamer arrives here they would have to

wait a week or two until their goods were brought up out of the
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hold." Let us investigate this poetical statement a little. How is

it that this merchant who is in such a hurry for his goods, gets them
out of the same kind of a ship's hold in New York, without any loss

of time, while the same operation takes one or two weeks here ?

More than that, he generally ships from New York by the Sunset

Route, so the merchant who is in such a hurry, according to this

writer, must wait two weeks to get his goods out of the ship's hold

in New York, ship them into another vessel, which, according to this

authority, must be ten days loading, for they take 4,0.00 tons, then

another ten days again to get them out of the ship at New Orleans

before they get on to his railway.

Again, he says :
" The merchants cannot afford to run the risk

of almost certain delay in the voyage by the Straits of Magellan.

They, with the fine leather merchants, with carpet dealers, even the

hardware men, in many kinds of hardware, cannot afford to run the

risk of damage by sea. For however closely a vessel may be con-

structed, the goods in the hold are sure to be damaged to a certain

extent by leakage." This is a sad commentary on the ability of our

ship builders to construct ships that will keep cargoes dry, yet these

very dry goods merchants, leather merchants, carpet merchants, and

even the hardware men, are just the men we want to carry freight

for at $10.00 per ton, and they are not so much afraid of salt water

either, for they ship at Havre and Liverpool on fine freight steam-

ships like the "County Line" across the stormy North Atlantic, where

their decks are often covered by seas all the way across, and ship

them again on another steamship to New Orleans, and all without

damage by water, and at from four to six times the cost at which it

can be done by the
'

' County Line.
'

'

Our ships might have to carry some classes of freight at five to

six dollars per ton, but the freight that is now crushed by railroad

rates, and that must be moved quicker than the sailing ship can do

it, is just the freight that can afford to pay good steamship rates. As
it must take the same time to get goods into or out of any two ships

of the same character, and each fitted with the same facilities for

handling freight, the question will present itself to the merchant

something like this : To import goods from Europe by the present

arrangements the time will be : 3 days to load, 11 days to cross

the Atlantic in one of the first-class freight steamships ; 4 days to

discharge in New York ; 2 days to load on Sunset steamer ; 18 days

from New York to San Francisco, and 1 day for delivery ; total, 39

days—as the shortest possible time. To ship by the County Line
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would be : 3 days to load ; 50 days to San Francisco ; 4 days to

deliver
; total, 57 days. Now, if the difference between 130 days by

sail and 57 days by steamship is not worth any difference in freight

rate, why should the difference between 130 days by sail, and 39

days of steamship and rail be worth ten times the rate of freight ?

A correspondent writes me that while the steamship line would

be a present relief to the commerce of San Francisco, yet the sal-

vation of the San Francisco merchant can only come with the com-

pletion of a canal which would cut the steamship time down to 27

days. While my correspondent is right, we must remember that if

the means were already secured to construct the canal, it would be

ten years before one of our steamships could pass through. We
have already seen that the ships we propose are similar to the best

types of freight steamships, for shorter routes, so that when the

time comes when a steamship can go through the canal, the "County

I^ine " will be as suitable for the business as anything that floats.

I have not exhausted this subject by any means, nor have I

touched on all points that have been brought out in connection with

the discussion that has been going on in the newspapers, but I have

said enough to bring this subject properly before the Societ}^ and

draw from those present, who are interested, such an expression of

opinion as will clear up many points on which the public are not very

well informed. I trust the discussion will be without reserve, as I

understand the Society makes this an open night, non-members

having a right to take part.

After reading the paper, Mr. Dickie added the following :

' vSome time ago in talking with a ship captain about the differ-

ent ports for sailing vessels, he said that San Francisco was about the

only port that was left unravished by steamships. I asked ' what is

the reason San Francisco has been left out?' He replied 'I don't

know, unless it be that the shippers and the merchants of San Fran-

cisco have not found out yet that ships are propelled by steam. If

they ever find out that ships are propelled by steam our business is

gone. ' Mr. Dickie added he would be glad to receive questions and

criticisms from both members and non-members.

DISCUSSION.

Mr. Manson.— " Mr. President, I think we owe a good deal to

Mr. Dickie for bringing up this question at this particular time.

The last time this Society met in this hall one of the naval officers

of the United States Navy pointed out to the Society, and to this
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community, the advantages to be derived from the construction of

the Nicaragua Canal. Mr. Dickie touched on that, and showed the

importance of San Francisco owning and operating, for San Fran-

cisco, her own ships. Ninety per cent, of the vessels that come to

this port are not run for San Francisco, but simply to get as much
out of our merchants as they can, just as the railroads do. We
might as well understand the fact that they are not going to reduce

rates until the merchants themselves get together and force them to

do so. I would like to see a railroad running out of Chicago

attempt to discriminate against the Chicago merchants ; Chicago

would have the railroad in the hands of a receiver in no time. The
Board of Trade and other bodies of citizens would not allow that

railroad to exist.

Now the Suez Canal, the Panama Canal, or the Nicaragua Canal,

are not going to do us any good unless we own the steamships

that run to, and in the interest of San Francisco. We are here on

the borders of an ocean with 80,000,000 of square miles of water,

and the wealth around that ocean is untold, and we own no great

line of steamers, not even a line of sailing vessels. We sit down
here and prate about the benefits that a canal, constructed by

somebody else, will give us through the ships of somebody else. I

think Mr. Dickie has struck the nail as squarely on the head as he

possibly can do, in calling attention to the fact that we want to own
and operate our own steamships for our own interests."

Capt. W. 1^. Merry.—" Mr. President and Gentlemen: I did not

come here to talk, but to listen. The subject is a very old one to

me. I spent sixteen years of my life at sea, and for seven years

I was in command of ocean steamers. They had side wheels, long

stroke, and consequntly now are behind the age.

In the first place there is not the slightest doubt that steam car-

riage by sea is as cheap as any transportation known to commerce,

and especially for short voyages the steamship can compete with sail-

ing vessels. The steamers we are now commencing to build

which run at a low rate of speed—about ten knots an hour, for the

carrying trade, can compete with sailing vessels on long voyages.

As San Francisco is a sea port her development must come from

the use of her sea board. It cannot be accomplished through the

railways. They can approach only from one side, it is not a center

writh railroads reaching out in all directions.

An ordinary ship takes 3,000 tons of freight, and that will load

30 trains of 10 cars each.
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Now this question of Mr. Dickie's is an interesting one, because

it is a solution of the great need of San Francisco at the present

time. Of course it will obtain its best results with a shorter trip

through the canal. That will, no doubt, be the ultimate solution.

At present, however, the route is the worst one of the world, because

it is the longest route ; and, as I have said before, the longer the

route the greater the disadvantage the steamship has to compete

with. There is no voyage in the world, that I know of, that is

harder on the steamship than from New York around Cape Horn to

San Francisco, on account of its length, crossing the equator twice

and passing through the heat of the tropics.

The pamphlet published by Mr. Dickie I have read with great

interest. I differ from him in some respects, but in the main I agree

with him. I, however, suggested to him that, according to my
American ideas, I was in favor of a little more beam, and suggested

twin screws, so that in case one should break down the other could

keep the .ship going.

I have another objection, and that is the ship's name. A ship

was building up in Maine somewhere, and the Captain visited

Boston to report to the owner how it was getting along, he reported

that it was nearly ready to launch and asked that they select

a name. The owners told him they wanted a short name,

one that was easily spelled, pronounced and written, and any name
that would meet these requirements would be satisfactory, and

requested him to select one. When the captain came to Bos-

ton again he was asked what name he had given to the ship. He
replied, ' I thought of all }

Tour requirements, and after thinking the

matter all over I called it the Ox, you can't find anything better

than that.' But this is not a part of the argument. I should select

shorter names simply to save time. The ships are long enough

without having such long names.

The question is one of great interest to San Francisco. But if

you go to the merchant today and say to him,
l here is a steamer that

will land your freight with reasonable certainty in 60 da}T
s, and the

sailing ship will land your freight with less certainty in 130 days,

how much more will you pay for the reduction in time and an

increased certainty in delivery?' do you know that man will say

very little. I have been astonished to see how little they would

say. They appear to think that the saving of time and the additional

certainty of delivery is a matter that does not incur a great deal of

extra expense ; consequently they do not give the encouragement
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necessary for men to invest in anything of the sort. They are

apparently oblivions to the fact that the saving in time and the

greater certainty of delivery is a great factor.

From all that I can gather, the question at best is a very close

one. I think a steamship line from here to New York, with modern

steamships, could be made to pay 8 per cent, per annum on the cost

of vessels and operating expenses.

According to the laws of this State vessels registered here are

taxed their full value. New York has no laws of this kind, and in

Massachusetts if the ship earns nothing she pays nothing. Here a

ship worth $1,000,000 is taxed $27,500 a year. If you had them

here you would register them in New York and Boston to avoid that

taxation. The policy of this country has been to damn the shipping

industry and foster railroads. When I was a boy we were a mari-

time nation. England is a maritime nation, but without her ships

she would be nowhere. We are a great country without ships, conse-

quently we do not depend upon ships as I think we ought to for our

own benefit and our own advantage. But San Francisco is not so

much to blame
;

generally money can be better employed than in

shipping, it can find better investment. When I was a boy every-

thing was done to build up American commerce. We had all kinds

of legislation for the encouragement of shipping. We have stop-

ped encouraging shipping in any shape, and then we ask why we
have no ships. On the contrary we legislate for railroads, and give

them enormous land grants. Until these conditions are changed we
will never have successful shipping.

I will be delighted to have San Francisco take up this question,

but until the vo}^age is shortened by a canal there can be no large

fortunes made in this direction, in my opinion. I think by econom-

ical management there might be a return of 6 or 8 per cent. In the

main I am in sympathy with the ideas of the speaker."

Capt. Goodali,.—"I did not come here to address the Technical

Society ; I believe rather in a practical operation, and the technicali-

ties I am disposed to omit. Not being sufficiently acquainted with

these I leaye them to the wise engineers, who consider these matters

at their leisure, and make a very fine effort when they tell us about

them.

I want to lay Mr. Dickie's plan on the shelf, so far as the Iyiver-

pool proposition is concerned. If it is so practical to run steam-

ers, such as he has planned, to Liverpool, there would be no diffi-

culty in the way of English people running their tramps here at
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once. They have acres and acres of vessels lying still, waiting for

something to do. (They had when I was last in Liverpool, and I

think they have at the present time.) They have shops and shops,

boiler shops and machine shops, and shipyards. They want business

of this kind, they want ships to build, and they will build them for

about half what Mr. Dickie proposes to charge for building the same

ship. When they get them built they will run them for about 60 per

cent, of what they can be run under the American flag, and owned in

San Francisco. An English ship with an English crew, and English

living, black bread, barley soup, and mahogany for meat differs from

an American ship with condensed milk, fresh butter, and mince pie.

It soon amounts to a difference of 60 and 100 per cent. Therefore

I say it is impossible that Mr. Dickie's ships can run to Liverpool

and pay.

As to New York, that is a different proposition, but the ques-

tion is whether the railroads would allow it to be done. The rail-

roads have five tracks now running between this Coast and the East

in some manner or other ; therefore they have found it necessary to

raise the freight. With more roads, and an increased number of

officers and offices, they must have increased operating expenses
;

hence a higher rate of freight. They are not going to take

their tracks up. They are insane on what they call the ' long haul.'

They would rather haul a ton a hundred miles than twenty miles,

just for the sake of having a ' long haul,' if they can get the same

price for it. Mr. Huntington, in his letter in the ATorth Ameidcan

Review, says the law regarding this matter of the 'long haul/

is unjust ; that the railroads should be allowed to run the steamships

off because they can go somewhere else to make a living when the

railroads cannot. A railroad has to confine its business to its partic-

ular track. That is Mr. Huntington's theory, because he is a rail-

road man ; my theory is that this should not be allowed, because I

am a steamboat man. As soon as steamships reduce freights they

will make a strong fight. They will do the best they can under the

circumstances. Railroads are run to make money, exactly as you

run 3'our mercantile operations, the Union Iron Works, and every-

body else carries on his business to make money. When the rail-

road has run your steamships off then the people will have to pay

higher rates to make up the loss of the railroad during the com-

petition.

One more proposition : I don't think Mr. Dickie can run the ship

as cheap as he imagines. He knows how to build the ships, and
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build them very cheaply ; but I have had some experience in running

his ships. He estimates, for engines of 2,200 horse power, a con-

sumption of 1)4 pounds of coal per hour per horse power. Now we
had one of the finest ships that Mr. Dickie ever built, and it takes

lyi pounds of coal to the horse power per hour. We also had an

engine made by him put into the steamer George W. Elder, which is

somewhat smaller than those he proposes to build. She made a

trip to Callao when there was trouble there, and she made 8^
knots per hour, and burned 15^" tons of coal in 24 hours. The}-

were modern engines, which Mr. Dickie built or designed himself

—a splendid piece of work ; as fine as can be made anywhere. I

don't think his "County Line' ' could have any better. I don't see how
he is to run these larger vessels at the rate of 10 or 11 knots an hour

and carry 6,000 tons of cargo on his allowance of coal.

Mr. Dickie is a little behind in the number of miles from here to

New York. We had three ships make the trip that averaged 13,600

miles coming through the Straits of Magellan. According to Mr.

Dickie's figuring he would be about two days away from New York

when he thinks he is there.

There is no doubt that Mr. Dickie is all t ight about the building
;

he has money enough for that—$680,000. I own a little in the,

Union Iron Works, and I hope he will get one to build at that price,

for then I would get my share of the profits.

Somebody else has written an article in the papers giving the

cost and profits of smaller vessels than Mr. Dickie proposes. This

writer puts down $220,000 as the cost of building a steamship carry-

ing 4,000 tons, and running that ship on something like 34 tons of

coal a da3^, and getting 10 knots an hour. It seems to me that is a

hair-brained proposition, too. I think there is a mistake about this

business, and I shall have to take issue with Mr. Dickie in the mat-

ter of running expenses.
'

'

W. L. Mkrry.—"There are one or two points that I cannot

agree upon with Captain Goodall. In small steamers there is always

a disadvantage in carrying freight as compared with larger ones.

As to the distance between here and New York, I have inves-

tigated that very thoroughly, it averaged through the Straits of

Magellan, 13,560 or 13,580 miles. But these are nautical, not statute

miles, which makes quite an essential difference.

The criticisms he has made by comparisons with the George W.
Elder are hardly fair ; between this and the ship Mr. Dickie proposes

to build there is an enormous difference in the type and character
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of freight it will carry, and in the tonnage. I have no doubt it

would show a greater capacity and less use of coal. I don't think

it is a lair comparison to make between these two classes of vessels."

Capt. Goodall.—"I made a reference to a brand new ship

planned and built from bottom to top by Mr. Dickie, and what he

does not know about building ships and engines no one knows.

The little ship called the Pomona developed about 1,000 horse power,

and burns 2)4 pounds of coal to each. She makes about 13 knots

an hour."

Mr. Dickie— " The main point made in this discussion, and it is

a very important one, has been made by my venerable friend the

Captain, in regard to the consumption of coal. Now I stated in my
pamphlet that the fuel was first-class steam coal, that the estimate

was based on Cardiff coal, and the price allowed that paid for

Cardiff coal at both ends, delivered to the ship. Now other vessels of

the same size as this ship are doing this work, and doing it even-

day on the fuel that I have proposed. The horse power requisite for

the speed is 2,200 for a vessel carrying 6,000 tons of freight. Captain

Goodall's vessel carrying 1,200 tons of freight requires 1,000 horse

power, although a development of 700 horse power would give the

same speed that I propose.

I am referring now to the Pomona, and the Captain's statement of

the consumption of fuel on that vessel needs some explanation,

otherwise this statement might be compared with the consumption

on other vessels, and our reputation suffer in consequence. Having

seen the Captain's computation of fuel burned, I am in a position

to explain how he arrives at the result of 2% pounds of coal burned

per horse power developed.

The Pomona, running in the Eureka trade, averages 43 hours

running time, that is from the time the captain gives the go ahead

bell to the time he slows down at the other end the average time has

been 21 )4 hours. Now, so much coal is placed on board for the

round voyage for all purposes, this amount the Captain divides by

43 hours, and then by the horse power shown by the cards taken

during the trip. Before he made his computation against the con-

sumption per horse power of the engines, he should have deducted

the fuel required to get up steam in San Francisco, the amount

used in a donkey boiler, taking in freight, the amount used in

the kitchen on the voyage up, the amount used in Eureka hoisting-

out and in freight, and getting up steam for the down trip, and the

amount used in the kitchen on the wa}r down. With these deductions
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he will find the consumption of even the poor quality he uses not

more than 1% pounds per horse power per hour on the Pomona; the

percentage used in ports where the voyage is less than one day is

very great, and this case will not compare with that of a 50-day

voyage. The power does not increase as the displacement, but

with the skin resistance of the vessel—the wetted surface, and some

other factors that' enter into it.

Now I have stated in figures tonight the facts. Here are vessels

crossing the Atlantic carrying the amount of freight I propose for

these vessels, and they burn the amount of fuel I have allowed.

Two of the larger vessels on the Atlantic, of the White Star I^ine,

have developed a horse power for less than 1% pounds of coal. It

depends upon the kind of coal that is burned. Capt. Goodall knows

that the kind of coal used in his vessels is not the same as would be

used for an economical long ocean voyage. These vessels must have

steam coal, Cardiff coal. With that kind of coal and the proper

means for burning it, the consumption will be, in fact, less than what

I have stated.

Regarding the distance the vessel would have to run, I was in error.

I had assumed 13,060 nautical miles as the distance. That would make
a difference of three eighths of a knot of speed in the vessel to make
the time I have stated. But the amount of coal provided was suffi-

cient for six days more voyage than the time given for the ship.

The statement of power, and the statement of fuel consumed upon a

freight steamer that has just made her first trip to Auckland, I know
to be correct. Her consumption of coal was slightly under 1)4

pounds in the development of horse power up to 1,700.

As to the certainty of long voyages, the Orient Steamship Co.,

whose ships run about the same distance, are very regular in their

sailing days. The voyage to the Australian Colonies from Kngland

is nearly as long as the voyage around our continent by the Straits,

but not as severe. The modern steamships can be made just as reli-

able as the railroad train. They are subject to accidents, but these

accidents are not of so frequent occurrence as one would suppose,

that is, in vessels that have been built expressly for the business.

Reference has been made to a vessel that came in here, for a few

days, that made an exceedingly long trip around the Horn. That

vessel is not fit for any kind of business. If we propose to carry

freight from San Francisco to Europe or New York, or from these

ports, in such vessels, we will meet with failure, and we can't do
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otherwise. The idea of cheap ships ever being employed in this

traffic must be abandoned, for it will never succeed.

It has been stated here tonight that ships could be built in Eng-

land for half the price I have stated. I happen to know the prices

of several ships on the White Star L,ine. One of the steamers cost

$584,000, and she is 20 feet shorter than the ship I propose. It

has the same outlines and engines exactly. That vessel is employed

between Liverpool and New York, and the average amount paid for

freight carried in that vessel is less than $2.50.

Captain Goodall says these ships would be run out of the busi-

ness by the railroads, who would reduce the freight. Well, this is

one way of getting even with the railroads, if the railroads reduce

the freights you have only to keep the steamships going to keep

freights reduced.

There is a deeper question than that. No company can run at a

loss except for a short time, or for a certain purpose ; they cannot do

it forever ; the railroads must earn enough to pay running expenses.

Now it takes the same amount of fuel to carry one ton a mile on the

railroads in this country as it does to carry the same amount 20 miles

on an ocean steamship of the latest make. Such are the statistics in

England, and they have been compiled very carefully. Now it is

'

simply a question of endurance. I hardly think it is possible that

they can come under a cent a pound for freight and pay expenses.

When the Sunset route was opened, the railroad people were going

to carry the wheat that way to New Orleans, and ship from New
Orleans to England at $10 a ton, and that is the freight I proposed

for these vessels. The question is simply this, is $10 a ton reason-

able for carrying goods from New York to San Francisco, or from

England to San Francisco on 50 or 55 days' time ? If that is a rea-

sonable freight then the steamships can do it, and do it profitably.

That is really the only question. The railroads cannot do it profit-

ably at that price. If the fact of a few steamships would reduce the

charges for freight on the railroads for all trans-continental freight, it

would pay to keep them running even if they carried nothing. They
could run opposition to Captain Goodall now and then, to keep up
the status of the concern.

The cost of building ships and the cost of running them is a

matter that can be brought down to figures, and the statement that

a vessel of the size I propose can be built in England for $200,000,

or $300,000, has no foundation in fact. We are not talking of tramp
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steamers, but of first-class freight steamships, and they do not com-

pare with each other at all.

Captain Merry raises a question which I think the most impor-

tant raised tonight. That we have to pay a large amount of the

earnings of our steamships for taxes. Now this is a matter that lies

entirely with the people themselves ; they make the taxes ; and if it

is a good thing for San Francisco to have steamships, they can legis-

late to remove the tax on steamships.

CapT. Merry.—"I will state in that connection that the new
Constitution stands in the way, for it says all property shall

be taxed. It is a question of getting a new Constitution, and that

is a very hard matter to do. I would be pleased to see it. It is

now simply a matter of registering somewhere else. The Pacific

Mail steamships are all registered in New York. '

'

Mr. Dickie.—" I may state about the cost of ships for the U. S.

Navy, now building here, that if the material for them were brought

on steamships for $10 a ton from where it is manufactured, it would

reduce the price of one of these vessels in San Francisco $46,000.

That is the difference between carrying this freight by steamship and

by rail. We are building a warship of 10,000 tons displacement for

the U. S. Government ; if the material that comes from the Bast for

that vessel could be brought by sea in the time that I have stated,

and at the rate of freight I have stated, on that one ship it would

make a saving of $97,000. Now, there is money in this matter of

carrying freight. It would pay to run a steamship to get the rail-

road people down to the same rates under these circumstances. '

'

W. Iy. Merry.—" What do you consider the difference in cost in

the building a first-class ship in Philadelphia compared with the cost

of the same ship built at Liverpool. I see that Cramp says in an

article in the North American Review that he can build as cheaply

as in England."

Mr. Dickie.—"I understand him to mean that a ship of a

special class he can build as cheaply as they can in England. They can

build an English ship cheaper than we can. For instance, Elder &
Co. can build an Elder ship cheaper than we. To build the same

vessel cannot be done as cheaply here as there. The material and

the labor cost about twice as much ; the main difference is, the

ship builder gets a larger profit in England than he gets here.

There are ship builders and ship builders in England, and it is very

difficult to predict what would be the price of a vessel. The
White Star people have been offered between $600,000 and $700,000
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for a vessel that has been running over 22 3
rears, and it is almost as

much as the vessel cost, and yet it could not be bought.

Vessels for special purposes are not cheapo built in England ; but

vessels that are standard ships and built by the dozen by everybody,

and where no reputation is involved in the building, and when they

are lost no one asks who built them— such vessels are built very

cheaply.
'

'

Capt. Goodall.— " What do you think of a ship constructed to

carry both freight and passengers, and to stop at Callao, Valparaiso,

and Rio Janeiro ?
"

Mr. Dickie.—"A ship carrying passengers as well as freight,

and stopping at wa}r ports, is a subject that is not in our programme

tonight. That is a matter of steamship management more than

steamship building. It is a question I have not sufficient knowledge

of to give information that would be worth anything."

Capt. Goodall.—"In my opinion, that is the practical way to do

the business. A large trade could be developed between these way
ports at good prices, and if the railway people compete on the long

route, the local business can keep the ships running. '

'

Capt. Merry.—" I made several trips to Australia in sailing

ships chartered by British merchants, and at that time that work

was done by large clipper ships. That was along about 1859 or

1860. This business has now entirely left the sailing ships, and there

are ver}r few in that trade, the steamships have taken it away.

That is more analogous to our ocean route than any other. The
voyage is long, and a portion of it is tempestuous ; but notwith-

standing that fact the lines of steamers between Australia and Eng-

land have absolutely run those sailing vessels off, and many are now
hunting trade from San Francisco.

Another point I wish to mention is this : Mr. Huntington is a

very astute man ; he is probably one of the best financiers in rail-

roading and one of the shrewdest operators that this country has pro-

duced. That man, when he saw he had to make a fight on overland

traffic, notwithstanding he owned a railway from Newport to New
Orleans, practically had his connection from Newport to New7 York,

he bought out the Morgan line of steamships between New York
and New Orleans, for the express purpose of making that fight

and beating the overland railroads ; and notwithstanding that route

is attended with several difficulties, he has been able thereby to dic-

tate the policy of the overland companies crossing the continent.

When you come down to the basic fact, water transportation will
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always beat railways when time alone is not requisite. It is Nature's

highway—it is God's highway; it requires no tracks ; it is free to

everybody, and when we consider how much greater the operating-

expenses of a railway are than running ships, we can see how diffi-

cult it will be for railways to compete. Water transportation will

always beat the railways, provided there is an opportunity to put

the ships on, and getting freight for them. I think that is a demon-

strated fact.

I tell you, gentlemen, this is really the solution of the position

of this port. It will never be a railway center, from the fact that we
are at the end of a long haul, and can have railways only on one

side of us. As a seaport we have great advantages at our command.

Until this is made a seaport in the full acceptation of the term, San

Francisco will never be what her locality should entitle her to be in

future.
'

'

DISCUSSION OF TOPICAL QUESTIONS.

[Held Dec. 4th, 1891. From stenographic report.]

The following question was submitted :

How can ive account for the fact that machine work in San Fran-

cisco is, ivithfew exceptions, not made to standard sizes ?

Mr. Richards.— " I am qualified in one way to say something

upon this subject, that of always having felt a great interest in it,

and have never been able to discover a single reason why work in

San Francisco should be made to no standard whatever, of any kind.

As to giving you any light upon the subject, I have something to do

with standard measures, but remarks upon that subject would hardly

be speaking to the question.

To make use of a national standard would, in some parts of the

world, increase the value of machinery ten per cent. In Sweden,

for example, machinery not made to standard sizes would be reduced

ten per cent, in value. I think the same is true in South and Central

America, but am not so certain about it there. The commercial

phase of this question is of particular importance. As to the

mechanical part, there are none better able to discuss it than the

Technical Society ; not only a few, but a great number of its mem-
bers. Perhaps Mr. Dickie will favor us with a statement of the

facts as they exist."



262 TECHNICAL SOCIETY OF THE PACIFIC COAST.

Mr. Dickie.—"There are some things in regard to measures

that are not standard that can be explained. For instance, an inch

board is seven eighths of an inch thick, and a two-inch board is one

and three*fourth inches thick. The reason of this seems to be that

the person who cuts up the timber expects to get so much out of it,

and adjusts the sizes accordingly.

In regard to iron work the same rule prevails. Shafting has been

made, as a rule in San Francisco, from merchant bars, and each

shop, I believe, has a different gauge for shafting, and these are in a

large degree dependent upon the opinions of the foreman of the shop.

Sometimes the standard has to be changed for shafting. I

remember, eighteen years ago, of a very large shipment of bars for

shafting from England to San Francisco, none of them would turn

up to the gauges, and the gauges had to be made to suit the shafts.

So it has gone on until we find that each shop has a sort of inde-

pendent practice which prevails in these matters.

Why it continues now is a mystery ; there is no necessity for it

whatever. It is a source of infinite trouble, annoyance and confu-

sion. Suppose that a Mexican firm sends here for a certain size of

shafts, and they are sent there, and they are not to standard size,

there is trouble about it. I think our company has a good many
tons of shafting in Mexico that has never been paid for, because not

of the size ordered.

If the manufacturers would come together in a right spirit, they

could regulate this matter. The great difficulty is that if one shop

adopts a standard, the other shops adopt something else ; they are

enemies to each other, and they are apt to injure each other when-

ever they can. There is an opinion that if you send out machinery

that nobody else can fit parts to, it will come back to the same shop

for repairs.

Except for shafting, and round work generally, I believe there is

a sort of gauge system. Unfortunately, each shop has its own.

Until the proprietors get closer to each other, and will consult pleas-

antly about matters in general, there is no help for us. The only way
by which this can be brought about is a better feeling among the

manufacturers. A society like ours can not dictate to them, or influ-

ence them very much to make their work of the same size. Until

San Francisco gets out of her provincial ways, in more things

than one, we will have to continue as we have been doing.

Everything is governed here by '

' certain powers, '

' not amenable to

technical influences.
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Then again, as long as customers will accept a false shop gauge,

and*irregular dimensions without demurring, and as long as they are

satisfied with machines that fulfill their purposes without any refer-

ence to'standard gauges or sizes, that long the present system will go

on. There are but two ways by which change can be brought about,

either the customers must insist upon certain rules and regulations

in regard to gauges, or else proprietors of establishments that manu-

facture machinery must get together, compare notes, and establish

something in common that all will receive.
'

'

Mr. Bkhr.—" How do you manage in your own work? "

A.— " In shafting, for example, I get the actual size of the shaft.

The Eastern manufacturers advertise their shafting, and give the

actual size to which it is turned, and do not state that a shaft is three

inches which is actually two and seven eighths."

Q.
— " Do you figure the decimal foot and inch on your work? "

A.— " No. I use the English system of measures, inasmuch as

we have not the metric system in use."

Mr. Vischkr.—"To what extent does variation of sizes exist in

the shops ? '

'

A.—"A three-inch shaft would not fit a hole bored in another

shop. It would depend upon what shop it came from ; but roughly

speaking, perhaps by as much as one sixteenth of an inch.
'

'

Q.
—"What uniformity would you expect in work of a specific

size, coming from the same shop ? Does that also have to do with

the matter ? If a uniform system were adopted would not the work

itself be better and more accurate ? '

'

A.— " In most of the shops a uniform system is adopted, so far

as shafting is concerned ; that is, they adhere to their size. They
have gauges for shafting, and a shaft is finished to these sizes. A
pulley ordered from the same shop would fit."

Q.
—"There is no economic reason why a uniform standard

should not be adopted, is there ? Would a gauge suitable to one

shop be equally as suitable to another as far as the two are con-

cerned ? '

'

A.—"Yes. But arbitrary gauges should not be adopted ; that

is, standard sizes should always be adhered to. Nowhere is there

any strict adherence to gauges where heavy machinery is involved
;

it would not be possible. For instance, in the reaming of a very

long hole for bolts and connecting rod ; bolts, say three and one half

feet in length, it will often occur that one of these holes has to be

reamed slightly larger than the others, and it is absolutely necessary
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in order to bring things together. While the specifications might

require that these things should be interchangeable, they are not

strictly so made.""

Q.
—"At the same time the case you are stating now is not one

of those which lies within the scope of your first remarks ?
'

'

A.— " No. In the matter of shafting, and round forms gener-

ally, as they are used, and turned work, there is no reason why stan-

dard gauges should not be used. There need be no arbitrary sizes
;

the standard gauge should be used as it is used for threads."

Q.
—" To what extent is the more uniform practice carried out in

the East?"

A.—" The gauge system prevails quite generally among manu-

facturers of machines. It is not used so much in regard to the

manufacture of engines as of machines. In machines used in tex-

tile manufactures, for instance, a gauge system is absolutely neces-

sary. If we on the Pacific Coast should manufacture such machinery

gauges will beforced into the machine shops. I doubt whether the

gauge system is carried out so perfectly in this country as in Europe.

Mr. Richards knows better than I in regard to that. I know that in

flax machinery a change wheel coming from almost any of the

European works would take its place on any machine that had been

made within the last fifty years, and fit perfectly. It is a great

advantage to have it that way. I think the interchangeable system

is nowhere carried out as it is in that branch. For spinning long

flax there are gear wheels extending up to hundreds, and you may
take a frame made in Leeds, and a frame made in Scotland, and, I

think, also in France, and the same change wheel can be used on all

of them.

The system of gear wheel making, too, is much more perfect there
;

not wheels that are cut, but those that are cast. I think one could

give an order to Chambers for change wheels made by his machines

to fit on a machine made by an}r other firm within a range of fifty

years, and when received, it would fit in its place.
'

'

Mr. Richards.—" They do not make wheels in common found-

ries in England ; that is a wheelmaker's special business."

Mr. Bkhr.—"Are all the calendered shafts made to the same

gauge?"
A.— " They are made to a standard gauge, and very accurately."

O.
—

" Do all manufacturers in England agree on the same stand-

ard?"

A.—"Yes. It is a national standard gauge."
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Mr. Vischer.—"Are you able to tell us through what agency

the uniformity that exists in Europe was brought about ?

'

Mr. Dickie.—"I think, perhaps, through the agency of half

a dozen of the earlier mechanics about the beginning of this century

who established gauges, and were persistent in maintaining and pre-

serving them. Perhaps Whitworth has had more to do in establish-

ing gauges for England than any other man. Before his time I think

Clement was the first to work systematically with gauges."

Q.—" In the early days of engineering in the United States were

there not American manufacturers who used their efforts in that

direction—Sellers, for instance ?
"

A.— " That was at a later date. Although Sellers has always

had gauges of his own. I don't think he has ever made any effort

to make gauges that would be generally applicable to the work of

the country."

Q.—"Was not his influence sufficient to make other manufac-

turers adopt his gauges ? '

'

A,—"No. The Sellers' thread has not been adopted."

Mr. Richards.—"The American Standard Gauge Works, in

Wilmington, have produced more gauges than any other firm in this

country, but have not written about it so much. The gauges sup-

plied exceed one hundred thousand. '

'

Mr. Dickie.—" In regard to measuring by touch, has there been

any other method used in shops as practical ?
'

'

Mr. Richards.—" I think measuring by sight is only a labora-

tory process. I am so prejudiced about it that I am almost afraid to

make any remarks. I dislike the whole scheme of visual readings.

A machine has been made by Sir Joseph Whitworth by which the

one millionth part of an inch can be ascertained. A visual reading

cannot do that. In my opinion it is impracticable, except as a

laboratory method. I am speaking strongly so as to provoke dis-

cussion.
'

'

Mr. Swain.—"Watch factories are using, almost exclusively,

the sight gauges."

Mr. Dickie.—"There is one difficulty about measuring by any

kind of visual reading. Most any workman or mechanic can under-

stand touch—he can feel, but it is a different matter when it comes

to perception by sight ; there is always the liability of mistake by

reading a scale wrong ; it requires some education. But a lathe man
who is accustomed to calipering, can feel with wonderful accuracy

;

some are exceedingly expert. Now, for instance, we put liners into
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steam cylinders, and have to determine the fit required to put one in

a cylinder under 80 tons pressure ; we have our lathe men who can

do this, and it will fit precisely in its place. That requires meas-

urement that no sight reading that I can conceive of, would accom-

plish."

Mr. Swain.—It seems to me that one reason why western cities

have failed to have a standard is because drills and reamers, and all

standard tools used to do the work have been available in the East-

ern States ; but if a western shop wants to fit a piece of work the first

thing done is to drill a hole and fit a piece into the hole. They go

into the blacksmith's shop and have a drill hammered out to the

nearest size that can be got from the scale, sometimes it is turned and

sometimes ground on a stone, to fit the work ready to drill. But in

the Eastern States you can go into a store and get standard drills

and reamers. They have a better chance to attain standard work.

It seems that a set of gauges are useless in a shop without having

the means and tools also to do the work. In Palmer & Rey's shop

we are using, almost exclusively, Richard's standard gauges, and we
find them very satisfactory. We are using them in conjunction with

the Morse reamers."

Q'—"In the armories, do they follow the standard gauge in

minute measures ?"

A.— " I think the original standard was obtained from Whitworth

& Co., and duplicates made of varying degrees of accuracy. The
cheaper ones were given out around the shop, while the better ones

were kept in the different departments of the main office, and in the

fitting of the gun parts every foreman has two gauges. One is an

allowance for error, the other a small one, and the piece of work must

be fitted so that it will not go through the small gauge, but must

go through the larger one. In that kind of work a certain amount

of error must necessarily be allowed, although the error in gun work

is very slight because the pieces are small. As they increase in size

the difficulty of duplicating is very much greater. Although one can

have a standard gauge for boring a cylinder or anything else, it is

difficult to keep a tool of such size that it will duplicate any number

of them and keep absolutely to that standard."

The Elgin Watch Factory uses the metric system and sight

gauges entirely, they are not dependent upon the condition of

the workmen, that is, whether a man feels well or not in the

morning. The difficulty of calipering a piece of work is this, the

same man will caliper differently at different times. The sense of
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feeling varies. I think two cylinders held up to the light will show
almost as fine an error by sight as can be found through the sense of

touch."

Mr. Wood.—"I am not in the ranks of mechanical engineers,

I am only a contractor. Still I have a profound appreciation for

their work. Societies in the east, analogous to the Technical

Society, have done a good deal toward establishing uniformity in

some lines of work, and I do not see why they should not accomplish

something in that direction. I believe it would be well for the offi-

cers of this Society to prepare a circular, worded in the technical

lore of Mr. Dickie or Mr. Richards, or a committee including those

members, and have these circulars distributed among the various

shops in the city and among those directly interested in this matter,

so as to get an expression of opinion from them, and the arguments

from their point of view. I do not see why this Technical Society

is not competent to draw their fire and to agitate the subject, and to

keep it up until some uniformity is secured. I will say, as a repre-

sentative of a contracting firm, that I would welcome most gladly a

uniform standard in any work. Now, we have hardly a uniform

standard in anything."

Mr. Dow.—" Unfortunately I am one of those manufacturers

who have so many different gauges to contend with, or rather I did

have them some six or seven years ago, so that I found it necessary to

take a positive standard. I used the Brown & Sharpe system of

gauges for all diameters up to 24 inches, I must say that in my own
works I do not suffer any inconvenience. But I know, in general,

the shops in this City do not do their work on the gauge system, and

as a general rule such a system is very badly needed. I think the

only plan is to do as Mr. Dickie says, get the proprietors together

and work in harmony and good feeling.
'

'

Mr. Richards.— " There has been very little said about the econ-

omical part of the problem, the saving that may be effected by this

system. I don't know that anybody is prepared to give any statistics

about it, only by general observation. There is an economical prob-

lem lying at the bottom, in the matter of tools and cost of doing

work. '

'

Mr. Dickie.—" It is not so much in obtaining gauges and hav-

ing them, as in the working thereof. little mistakes are made and

rectified, and machines go out without any record of these correc-

tions, that makes a great deal of trouble—a thing is supposed to be
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made to a gauge when it is not. I believe that gauges in many
kinds of work can make a saving of at least 60 per cent."

Mr. Bkhr.— <; Mr. Richards spoke about machines manufactured

for South America, and if made to a standard would sell more

readily. I suppose it would be necessary to use the metric system,

as in France and Germany, and all European countries where this

system is used.
'

'

Mr. Dickie.— " All the work we have got from Krupp has the

Whitworth threads, unless specially ordered otherwise. I noticed

that the French specifications all call for Whitworth threads. In

some work that we procured for the San Fraticisco we had to renew

the screws after they were received here. So we are just as badly

off with the wTork of other people as other people are with our

own. '

'

Mr. Richards.— " I was not aware that the English standard is

used in France and Germany for threads. I suppose it is done for

commercial expediency. In places like South America and distant

parts of the world, the English have gone there first, and the

measures generally had to conform to their standards.
'

'
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KEGULAK MEETING, FEBEUAEY 5th, 1892.

PROCEEDINGS.

MINUTES.

The meeting was called to order at 8:30 p. m., by Mr. C. E.

Grunsky, Chairman.

The minutes of the last regular meeting and of the annual meet-

ing were read and approved.

The following new members, having been balloted for, were

declared elected :

Theodore Wetzel, Supt. Derbec Mine North Bloomfield, Cal.

L. C. Russel, Mechanical Engineer .San Francisco, "

Frank H. Olmstead, Civil Engineer Riverside, "

Geo. P. Cramer, Surveyor, (Junior ) Seattle, Wash.

J. F. Morrow, Surveyor, (Junior ) San Francisco, Cal.

The following names were proposed for membership and referred

to the Board of Directors :

Bernard Bienenfeld, Civil Engineer, of San Francisco
;
proposed by Ross

E. Browne, Frank Soule, and Hermann Kower.

Conrad Eimbeck, Civil Engineer, of Guaymas, Mexico
;
proposed by

Hubert Vischer, Luther Wagoner and Carl Stetefeldt.

D. C. Henny, Civil Engineer, of San Francisco
;
proposed by Hubert

Vischer, Geo. F. Schild and John Richards.

Alexander M. Reynolds, Civil Engineer, of Seattle, Washin on
;
proposed

by J. P. F. Kuhlmann, H. C. Behr and Otto von Geldern.

Arthur H. Sanborn, Ass't City Surveyor, San P'rancisco, proposed by
H. D. Gates, Otto von Geldern and Geo. F. Schild.

Mr. N. S. Keith invited the members to visit his place of busi-

ness to inspect a new electric drill. He stated that the time between

10 and 11 A. m. would be most suitable, during the coming week.

A communication from Mr. Tuther Wagoner was read, in which

he donated to the Society a complete set of Van ~Nostrax)L& § Engineer-

ing Magazine, consisting of thirty-four bound volumes, and express-

ing the hope that similar donations would also be made by all who
have the Society's welfare at heart.

The Secretary was instructed to communicate with Mr. Wagoner,

and to express the appreciation of the members for this valuable gift.

Mr. D. C. Henny, Civil Engineer, then read an interesting-

paper, treating ol
'

' Water Pipes built of Wooden Staves,
'

' a sub-

ject comparatively new to the profession, which caused considerable

discussion, entered into by a number of prominent members.
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Two visitors, Prof. Marx, of the Iceland Stanford, Jr. University,

and Professor Kernot, of the University of Melbourne, Australia,

also spoke briefly on the same subject.

( This paper, with it's discussion, will be published in the next

number of the Transactions.)

DISCUSSION OF TOPICAL QUESTIONS.

The topical question submitted for discussion was announced b3'

the Chairman :

What is the effect of wind on the mean velocity of a river f

The Secretary then read the following communication from the'

author, Mr. D. K. Hughes, in order to incite general interest in the

subject :

CONCERNING SURFACE SLOPE OF WATER, DUE TO WIND
; AND THE

EFFECT OF IT ON THE MEAN VELOCITY OF A STREAM.

Not till after this question was proposed did the writer learn that

anything would be required of him, or something easier would have

been sought
;
yet, in preference to retreating, this paper is offered,

with the sole plea, however, that it may provoke discussion.

Wind imparts to water a nearly horizontal force, which, taken

with gravity, furnishes a resultant out of plumb, thus causing a sur-

face slope. This wind force is due to what, for want of a better

name, is called fluid friction, and to a component of wind pressure

on an oblique plane. This plane is furnished in the windward side

of waves, by the inclination that the surface of the water has already

attained, and, maybe, by virtue of a dip of the wind.

Fluid friction and wind pressure are both quite generally assumed

to vary as the square of the velocity (v
2

). Gravity on a column of

water varies as the depth (d). If nothing more were taken into
2V

consideration, it would appear that the slope equals k -=- where k is

a constant.

Wind acts more on the upper portion of a body of water than it

does lower down. In consequence of this, is there, in addition to the

undertow of the waves, any under-current windward caused by

super-elevation of the general surface at the leeward side ? If so, then

the above expression for slope must be diminished by what ? Pro-

bably some function of depth, and velocity of the wind.

The writer does not deny that there is an underflow due to the

existing differences of head, or, rather, to a tendency to a still greater

difference ; but he thinks, without much investigation, however, that
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in case of shallow water, where viscosity and bed resistance are rela-

tively great, the negative quantity, occasioned by the undercurrent,

is small in comparison with the positive term, and, since wind slopes

on water of considerable depths are trifling anyway, the opinion fol-

lows, that for most practical purposes the simpler formula will be

sufficiently correct, if it is adjusted to water 4 feet deep and wind of

40 miles.

The coefficient required for this must be supplied from observation.

An approximate one is deduced from the following imperfect data.

In the southern part of the Cohtsa Basin, which is a depression

flanking the right bank of the Sacramento River, north of Grafton,

there is an area about 9 miles long, which is very nearly level length-

wise, and practically bounded at the ends by levees. Its direction

is that of the south wind, and " northers," which come there from a

little east of south and west of north, respectively.

Last winter it was observed that a strong south wind raised the

general surface of the water at the north end 6 inches on a stake

some distance from the levee where the water, on a still day, was 4

feet deep.

The ground being level, the slope lengthwise of the trough was
probably not quite uniform owing to change in depth caused by the

slope, but the excess in the half where the depth of the water was
diminished so nearly atoned the defect in the other half that the aver-

age for the whole was practically the same as that obtaining at the

center, where the depth of 4 feet was not altered. The width of the

water, averaging more than 3 miles, was not uniform ; but its figure

was so nearly symmetrical, with respect to the mid-cross-section, that

the depression of the surface at one end is assumed equal to the ele-

vation at the other, or 6 inches, making a total fall of one foot in the

length of 9 miles.

I do not know what the velocity of the wind was, but make the

assumption (and the constant is at the mercy of it) that it was 40

miles per hour.

The levee on the north end of the 9-mile trough does not extend

clear across, but turns to a northerly direction, leaving a channel

west of it. Up this channel about 1% miles, where the ground is a

half-foot higher, another observer noted as follows :

'

' Depth in calm

a little less than four feet ; surface depressed by strong north wind,

8 inches."

It may be noticed that the slope found, will, when reversed and

extended \ x/2 miles, just fit this case.
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These observations were not made with a view to their technical

value, but are, nevertheless, trustworthy as far as they go.

I think that a little of that slope was borrowed from the tendency

to a greater one in the shallower water along the sides, and that if

the 4-foot water had been kept separate from the rest by parallel

levees, the surface fall between them would not have exceeded one-

tenth foot per mile. Putting this in the formula it becomes :

(Velocity of wind in miles per hour.) 2

Fall in feet per mile = '

4,000 times the depth in feet.

As before mentioned, this rule, even if the above data were cor-

rect, is right only for a 4-foot water and a 40-mile wind. For a less

depth it does not give quite enough, while for deeper water it shows

too much.
It is desirable that much and varied data on this point be

obtained, not only to test this coefficient, but in order that the ele-

ments of a better formula may appear. This rule indicates that the

slope of ordinary rivers is not appreciably affected by wind, while

water 6 inches deep may be driven entirely out of a pond by a not

very uncommon wind, if the bordering ground rises not faster than

8 inches to the mile ; and that a stream 2 feet deep, falling 2)4 inches

per mile, will be stopped by a 40-mile wind, unless its feeder can

furnish it moie head.

Now suppose a canal 4 feet deep with a fall of 0.4 feet per mile, and

a 40-mile head wind. How shall we calculate velocity ? Will it be

proper to simply reduce the 0.4 fall to 0.3, and use that as though

no wind were blowing ; or should we calculate velocity due to 0.4

then to 0.1, and take the difference ; or may we suppose the wet peri-

meter to extend clear around, thus diminishing the hydraulic radius,

and use some averge coefficient, if so, what slope must we take, 0.3,

0.4, or 0.5 ; or must the problem be approached from an entirely

different standpoint ?

The last paragraph above is inserted only to enumerate the plans

that ma3T suggest themselves before the proper one is determined upon.

The Chairman stated that this question would remain open for

discussion, and that communications from any one in the Society

were invited in order to examine into a subject that promises to be

of considerable interest. He hoped that it would be brought up

again in the near future, and advised the circulation of Mr. Hughes'

statements among the members.

Adjourned. OTTO von Geld^rn, Secretary.
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The publishers of Industry are compelled to thank en bloc their

friends in all parts of the country for the many kind and encourag-

ing letters that have been received commending the change in form

and other features of the Journal. It has been considered a strained

proceeding to publish such letters, and, with a single exception, it

has not been done ; still, they are none the less welcome, especially

when they contain suggestions.

Industry, like Prof. Sweet's engines, may not be the best tech-

nical journal, but it is the best the publishers know how to produce

under the circumstances. The Journal consumes its revenue in

creating itself. This, with other features of the enterprise, has been

carried out in accordance with the scheme laid down in 1888. It

could, perhaps, have been built up faster, cheaper and larger, by

adventitious methods, but not asa " solid " property. It has cost a

good deal of money, all of which belongs to the owners, who risked

their capital and labor on the proposition that whatever is
'

' true

'

and honest will in the end find support. The letters above referred

to prove this proposition. To each and all, therefore, this acknowl-

edgment is made.
~+~m

Engineers and others in the Kast will, before long, learn some-

thing of the nature and efficiency of tangential water wheels. The
Pelton Water Wheel Company tendered recently for a plant of 3,000

horse power, required by an Eastern manufacturing firm. The esti-

mate, and all other conditions, were acceptable, but the Eastern firm,

and their advisers, claimed that Pelton wheels were crude and of low

efficiency. Thereupon Mr. A. P. Brayton, Jr., of the Pelton Com-
pany, and their engineer, Mr. Jones, formerly of this City, sent a

36-inch wheel to the celebrated testing plant at Holyoke, Mass.,

where a trial was made, during severe cold and other unfavorable cir

cumstances. The '

' quantites
'

' when checked up showed an

efficiency of 87.7 per cent., just a little more than the maximum
attained by pressure turbines at the Centennial test of 1876, that

being, with twenty or more wheels tested, 87.68 per cent. The
account of the Pelton wheel test comes to hand just at closing these

columns. In the next issue a farther and more complete account

of the matter, with attendant facts, will be given.
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The leading article in our present number, by Mr. Otto von

Geldern, C. E., Secretary of the Technical Society, is one that will

be read with interest alike by professional and unprofessional people.

The subject is one with which the writer is well acquainted, as his

treatment of it will show, and he has exercised commendable and

unusual skill in divesting his essay of technicalities so it will be

understood by any reader. It is a subject pertinent to the time and

circumstances, one just now absorbing much attention, and one that

must, in the future, be considered a great deal more than in the past.

On this Coast the problem of sea carriage is mainly one of harbors,

and of these Mr. von Geldern will give full information.

The transfer of lieutenant Finley, from the San Francisco

Meteorological Station, is a matter to be deplored. Meteorology is

a peculiar science, one in which the work of a preceding officer

cannot be turned over to a new incumbent, no matter what his

ability may be. It is a local and personal science, so to speak, and

this station is perhaps the most important one in the country. At
the interior or Eastern stations, there is land, or as we may sa}^, a

continent to windward or
'

' stormward ;
'

' here, only water. This is

a "terminal" station, and must depend on averages of originally

observed phenomena. Lieutenant Finley had partially completed

his work. He should be permitted to finish it. An effort is

being made to secure his re-appointment for that purpose, which it

is trusted may prove successful.

The next regular meeting of the Technical Society will be held

at their hall, 819 Market Street, in this City, on the 4th of March,

beginning at 8 p. m. The paper of the evening will be a lecture on

"Mnemonics," by Dr. Reinhold Heidrich, of San Francisco, as

applied to memorizing technical formulae, and in other cases. The
art, it may be called, of mnemonics, is one too little considered,

and too little applied, Knowledge of all kinds consists in what is

remembered, or what can be deduced from what is remembered, and

whatever stimulates or promotes the faculty is of great importance.

That the memory can be cultivated in a wonderful degree is proved

in various ways, although there is no recognized system of such

cultivation, a matter much to be wondered at in these times. Dr.

Heidrich' s lecture will be, no doubt, of much interest as well as

use, and a full attendance is expected.
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From a notice in the Locomotive, we learn that Mr. J. H. Cooper,

of Philadelphia, a well-known writer on technical subjects, is engaged

in translating and revising the '

'

'Iconographic Encyclopedia, '

' a Ger-

man work of a remarkable character ; remarkable, because of con-

taining some thousands of fine explanatory drawings that are
'

' like

the things represented." It was a very expensive work originally,

also a very extensive one, that on the whole contained, perhaps, more

accurate technical references than any other that could be named, in

any language. Mr. Cooper's qualifications eminently fit him for

the task he has in hand, and it is, we imagine, a congenial under-

taking after his forty years or so in active engineering work of the

constructive kind.

There have appeared, recently, some very severe criticisms of the

work and procedure of the U. S. Army Engineer Corps, which,

if read, as is commonly done, without knowledge of a considerable

jealousy between the civil and goverment branches of the profession,

will lead one to suppose that the work of the Corps is a series of

blunders ; in so far as the Atlantic Coast, at least. The criticisms

have been acrimonious, and some replies, not of the dignified kind

that could be desired. The attacks have been, in one case at least,

directed against the personelle of the Corps, which is certainly not

called for, when this bureau stands above a breath of suspicion as to

honesty, and the routine of qualification precludes incapacity. The
works, which the Corps of Engineers direct, are such as to involve

failure in many cases, and a fair margin has not been exceeded. The
vast forces of nature to be battled with are neither regular nor com-

putable. On this Coast the Corps, under Colonel G. H. Mendell,

have not only avoided controversey, but have, so far as known, the

full approbation and cooperation of the civil branch of the profession.

The Risdon Iron Works Company, of this City, have recently

published what is, perhaps, the best and most complete catalogue

and treatise on ore milling and treating machinery, that has ever

been issued in this country. Two years have been consumed in pre-

paring the engravings and text of this division, which is one of

several that will go to make up a general catalogue of the works.

One other section, the hydraulic one, is also nearly completed. Down
until three or four years ago, our engineering and machine works

were but poorly represented in their printed matter, but since that
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time there has been a great change, and it is questionable if in any

other city in this country can be found better circulars illustrating

the various industries. The present one contains 135 pages, and

over one hundred and fifty engravings, nearly all of which have

been prepared for the present publication and in accordance with

many changes and improvements in the machinery represented and

described. We propose, with the company's consent, to reproduce

in our next issue some of the technical matter of this catalogue.

The Union Iron Works and ship building company, of this City,

have acquired the Pacific Iron Works, with its large and complete

plant, one of the best in the City. This may be said to complete

one of the greatest engineering concerns in this country.

This movement of the Union Iron Works has much to recom-

mend it. The water front and large land area required in ship-

building, forced the Company to move their works to the Potrero,

and in this movement the}- were, to some extent, severed from

their mining, millwrighting, steam engineering, and general

engineering work. There is always a desire on the part of pur-

chasers to "visit the works," and, in fact, the skilled and profes-

sional class of clients always do so. This is of mutual advantage,

or, as may be said, is of especial advantage to the works, because

among California clients, the managers of mines, and so on, a great

share of their purchases are made upon suggestions derived from

seeing things. This has been either very inconvenient or very

expensive in the case of the Union Iron Works for some }^ears past.

The public means of conveyance to the Potrero have been such that

a visitor before he reached there had attained a frame of mind that

impaired his opinion of all that could be seen at the end of the

journey. The result has been that the Union Iron Works Company
had to provide private conveyance by land or water over the two

miles to the Potrero, at considerable expense, and also a loss of time

that had to be spared in business hours.

The new branch will be the most central of its class in the City,

five minutes' walk from the Palace Hotel and principal centers of

business. The Pacific Iron Works, as before mentioned, have a fine

equipment of tools, patterns, drawings, handling machine^, and a

connection of much value, all of which can be turned to a vigorous

activity under the new management. A gun finishing plant would

complete the combination.
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Those who think Sir Edwin Arnold's title and fame rest upon
his Light of Asia, and that his solid knowledge and powers are

swallowed up in a dreamy idealism, will change such opinion when
they read his recent article written at Kansas City, for the North

American Review, on the " Duty and Destiny of England in India."

As an historical event, or fact, British rule in India furnishes great

lessons, useful to be learned at this day, and is, perhaps, less under-

stood in this country than any other great fact of modern times.

Sir Edwin Arnold will soon be a visitor here on this Coast, and a

fitting introduction is this essay on a subject of which his knowl-

edge is complete. His article, accompanied as it might have been,

with a statistical appendix, would have given a better idea of

British India and its circumstances than some extensive books on

the subject.

m $ »

We have received No. 1 of The Tramway and Railway World, a

very finely printed and prepared serial, published in London, and

devoted to railway and tramway interests generally, without distinc-

tion as to country. Without further remark concerning the makeup
or particular nature of the journal, which will speak for itself, we
venture the prediction that it will not be the last technical or trade

serial to ignore geograpical lines. The present number seems to be

neither English nor American, but both, and deals with the subject

generally, irrespective of environment, as medical journals do.

John Bright once said he could see only one power that could

successfully oppose war, and that was international trade. He
should have added an international literature, which in spite of the

jingo spirit, and as civilization goes on, is becoming more and more

independent of political lines. Even now the community of interests

between American, English, German and French research, writings,

and intercourse is such, that it would be a considerable power in

opposing the " destructive idea" among the people.

Mr. Hall, the elevator man, came into this office a few days ago,

and asked the following question :

'

' Why is not cylinder displace-

ment under a given pressure, a proper coefficient, or measure, of

efficiency for a hydraulic elevator ? I propose,
'

' said he, ' hereafter to

make the sum of displacement in cubic feet per diem, multiplied into

pressure, the measure of a machine's work, and to compare steam
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and coal consumption with this quantity." The idea is a correct

one, or at least seerns so. At present we have, load raised, the num-

ber of trips, and other quantities, to measure and compare the

efficiency of elevators, but suppose instead of this we have 300

trips a day, using 20 cubic feet of water per trip, and load raised 95

feet. The quantities under Mr. Hall's proposition would be : 6,000

cubic feet of displacement under 40 pounds of pressure for a day's

work. Against this could be set the power, or coal consumed, and

any other case compared by the same rule. This, like the million

foot pounds of duty for 100 pounds of coal, employed in stating the

efficiency of pumping engines, could become a rule for elevators,

which now seem to lack any ready means of being estimated as to

their efficiency. Perhaps the million foot pounds rule would do.

>!< % ^ %. ^ >;< >•<

The advent of type-writing machines is an important adjunct to

the business and literary affairs of our time. It has come so sud-

denly and quietly that its installment has been scarcely realized, and

now it is to be included in the curriculum of our colleges and

schools. Messrs. L,eo. Alexander & Co., of this City, the agents of

the Smith Premier type-writing machines, inform us that they have

furnished to the Board of Education, in this City, thirty-two ma-

chines to be employed in the public schools. The same firm have

supplied various colleges and educational institutions here, so that

we may conclude that type writing and hand writing are hereafter to

go together. These Premier machines, of which we have some

knowledge, are what mechanical people would call a
'

' wonderful bit

of scheming," and the mechanism could well be made the subject

of technical inquiry. The origin, rise and history of the art will no
doubt soon appear in a book, and it could be made one of much
interest.

It would be a wholesome proceeding if cities where gas is sup-

plied by private companies, would investigate its cost, quality, and
the various conditions of its manufacture. There are very few pri-

vate gas works that are not extended out of earnings, and the stock

watered up to the maximum value of the plant. At Cleveland,

Ohio, for example, where one would expect close scrutiny in such

matters, it is claimed that $100,000 has been watered up to

$2,500,000, or twenty-five times, and still dividends of 150 per cent,

paid each year. This, which we note from a contemporary, seems
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improbable, especially for Cleveland, but it is quite time that any-

thing so necessary as gas should be supplied at prices that bear some

definite relation to the cost of production. At Cleveland, the city

will no doubt acquire the old gas works, or construct a new plant.

The people there are progressive in such matters.

We traveled four years ago, from Austin, Texas, to El Paso, with

the President of the "Wool Growers' Association," who was then

making a circuitious route to Washington, where he was going to

urge an increase of the import duty on wool to keep up the price.

We ventured the prediction that an increase of duty would not

raise, but would lower the price of wool, and had the distinction of

being set down as a lunatic ; but the very thing predicted has come

about, and the price of wool has fallen about three cents a pound

since the increase of duty. The present rate will stay, no doubt,

until both wool and its manufactures are
'

' let alone,
'

' and take their

normal place in our industries. Woolen cloth is a peculiar com-

modity. It is bought and consumed up to the buyer's or wearer's

resources. We all buy as much, and of as good a quality as we can

afford, but the law of consumption is one too often overlooked in

this and other cases.

The Chili hubbub, which the country has just passed through,

if it be not a political scheme, as many seem to think, is simply dis-

graceful to both countries, and will leave an acrimonious relation

that for many years will curtail, if not destroy, amity and trade.

Chili has some excuse for hot-headed and mistaken diplomacy, hav-

ing first passed through an internecine war that involved her whole

population. We have no such excuse, but still seem to have done

a good share of the muddling, beginning with the Trescott-Walker

Blaine Commission sent there during the Peruvian war and recalled

by President Arthur. A result of this was a kind of rebuff to the

special commission that in 1885 visited Chili to promote trade with

the United States. Our country is so large, and its circumstances so

different, that the imbroglio may soon be forgotten here, but not so,

we fear, with our Latin neighbors. On this Coast we have special

reason to deplore such a situation in any of the South American

countries of the Western Coast, and may well find fault with a

diplomacy that has permitted, if not promoted, the quarrel.
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It is a pleasure, and a pride, to see in the Engineering and Min-

ing Journal an encouraging article on the ethics of engineer's com-

missions, and an assumption that the influences of associations and

technical journals have, in some degree, mended the modern prac-

tices of pocketing dishonest commissions, which are frequently

taken from both sides. It is a mild form of theft, the prevalence

of which not only degrades the standing of professional skill, but

detracts from its price and value many times what is gained by

secret commissions. In building, for example, the commissions paid

to architects is about one half what their services should be worth,

and there is not a sensible man in a dozen who would not rather pay

five per cent for good, honest service than two and a half per cent for

second class service. It is the difference between good and bad

quality, as in everything else. An architect, engineer, or other pro-

fessional man, who accepts bribes against his clients has no place

among honorable men.

The Iron Age names the countries that are to
'

' suffer
'

' under

the retaliatory excise power conferred on the President at the last

session of Congress ; also the kind and amount of merchandise they

send here. The countries are, Austria, Venezuela, Colombia, Hayti,

Nicaragua, Honduras and the Phillipine Islands. The imports from

these countries are coffee, sugar, goat skins and hides, and just how
these countries are to

'

' suffer "by an American impost on these

things we fail to see. We produce no coffee, only a small share of

the sugar consumed, no goat skins to speak of, and require the hides

over and above our own product. The " suffering " will be for the

American consumer. He is to be fined because these foreign coun-

tries will not adopt reciprocity. The difference is, we will pay more

for these things, while the producers will, most likely, get just

the same price they always have ; but then we might do without

them. The idea of "retaliating," or taxing a foreign country,

which the phrase seems to mean, is an economic problem hard to

understand.

The Marine Review, Cleveland, Ohio, calls attention to the harm
resulting from the introduction of bills in Congress for canal appro-

priations that have no object, except to please constituents. These

are not our contemporary's words, but its meaning is, that schemes

of real merit, appealing to wide areas, or to the whole country , are
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smothered and rendered futile by these '

' private
'

' bills that are local

and impossible. This is one of the evils of representative govern-

ment. Every member represents some section, including himself,

but the nation has no representatives, and concessions of any kind

are apt to be degraded into bargaining between districts, states, or

divisions of the country. Where and how to find some extraneous

power to parcel out appropriations, with respect to the whole country

and the common good, is a problem coming nearer all the time. The
Review names three canal bills, already presented, that can have no

hope of success, and will merely hinder schemes of national impor-

tance, such as completing the great chain through the lakes, and

connecting them with the Atlantic seaboard. A canal that does not

reach tide water cannot be much of a canal anyway.

The New York Nation says the new Secretaty of War, Mr.

S. B. Klkins, is a " business " man ; that among other business ven-

tures of his was the successful manipulation of mines in New
Mexico, which were affected by Congressional grants. He was also

an interested and successful promotor of what was called the " Max-
well land grant," which was sold for some millions to a Dutch

company, and ended in suits for fraud. He was also concerned with

Mr. S. W. Dorsey, in the "star routes," in 1881, and later on was

attorney for a private claim against Brazil for fifty millions or so,

presented and passed by Mr. Jewett, Mr. Klkins being counsel.

When Mr. Bayard became Secretary of State, he pronounced the

claim shocking to the moral sense, and one that could not be con-

sidered in the domain of reason or justice. Mr. Elkins is, or was, a

member of the North American Commercial Company that got

athwart the Behring Sea arrangement of last year. If he is a

"business" man, such as these statements will indicate, he is

hardly suitable as Chief of the War Department.

A special committee, appointed by the Chamber of Com-
merce, in St. Paul, Minn., has just made a report on the subject of

river improvement, which contains, among much other relevant

matter, the following words : "It seems to be the fact, that, not-

withstanding the work done by the United States Engineers' Depart-

ment during fifteen years past, to improve the navigation of the

Upper Mississippi, there was as much obstruction during the season
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just closed as ever before." A resolution was passed by the board

requesting members of congress to secure legislation, authorizing

the construction of works according to the plans of Captain Edwin
Bell, of St. Paul.

>fc %: %. sfc >\t %. %.

We note in a contemporary, mention of a large planing machine
made by William Asquith, of Halifax, England, the table or platen

of which, is in two parts, so that, either one, or both, can be used

as the width or weight of the work may demand. The idea is not

new with Mr. Asquith, his own largest machine, made certainly

ten years ago, is arranged in this manner, and the plan has a good
deal to recommend it. Mr. Asquith is a very original man in

his schemes. His works are on a high hill, near Halifax, and are

out in the fields, and as one would imagine, a block of farm buildings,

Once inside, the visitor will find there a good many queer things.

Among others a complete set of "one edge" reamers, very cheap,

very simple, and as good as can be. There will also be seen caliper

gauges, manufactured by Mr. Asquith a dozen years ago, before people

were ready for them. The works are well worth a visit because of

their novel surroundings and fittings.

Messrs. William Jessop & Sons of Sheffield, England, the

celebrated makers of cast steel, print the following in their cir-

culars, respecting hardening and tempering tools :

" No general, fixed rules will apply. It cannot be taught from
a book. Only experienced persons should make the attempt, and
the process depends upon the character of the work. Hardening
is caused by suddenly extracting the heat, and the quicker this is

done the harder 1he steel. The two great evils to be avoided are

burning in the fire and '

' clinking '

' in the water, both of which are

caused by overheating the steel. At the utmost, only a low red

heat is required, and the lower the heat that effects the object, the

better for the steel. The heating may be done in a coal or charcoal

fire, or in a furnace, or in hot lead, according to the character of the

work. Large steel articles are liable to crack if taken out of the

water before they are thoroughly cold. Plain water with the chill

off, say at 60 degrees Fahrenheit, will generally give sufficient hard-

ness ; but brinish liquids and chemical mixtures, the ingredients of

which are kept secret, are often used. Oil sometimes best suits the

purpose, and cotton seed oil specially prepared is very useful. After

hardening, steel is very brittle and unfit for use until tempered ; this

is done by carefully reheating slightly, until the right temper is

obtained.
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Mr. Benjamin Brazelle, of St. L,ouis, proposes a system of

governing steam engines, that is amusing in its simplicity, but

serious in its possible effect. He employs both a throttling and a

cut-off governor, on the same engine, so the initial pressure will rise

and fall with the range of cutting off. To carry out the invention

there is nothing whatever to do, but to apply a throttling governor,

of the common kind, to any cut-off engine. The result is amenable

to computation, and we leave that to our readers as a most interest-

ing problem, the main point being why, in all search and research

into steam phenomena no one has proposed to modify initial pres-

sure in this manner, at least have not done so intentionally. A
friend, to whom we were speaking of this circumstance mentioned

a case where a cut-off engine "up in the country '

' was so
'

' rigged
'

'

under a misapprehension, and went on in a very satisfactory manner.

The Iron Trade Review of January 28th, publishes diagrams from

a dual governed engine as proposed by Mr. Brazelle.

The whaleback steamers have been a topic before the American

Society of Civil Engineers, and have been handled rather severely.

Mr. Charles H. Haswell, an eminent authority in such matters,

closed his remarks as follows :

"In conclusion, a review of all the elements submitted and
claims advanced, does not present or substantiate in any one instance

an advantage over that of an ordinary well constructed freighting

steamer of like displacement and power, and alike without spars or

rig ; subject to the question if such absence of spars is at all practi-

cable with the requirements of safety of the vessel and crew."

Professor Thurston spoke more favorably of these new vessels,

but not in a commendatory view. Captain McDougall is not likely

to gain much comfort from naval architects and engineers, whatever

encouragement merchants and owners may extend, but it is these

last he is most concerned with.

In some recent and carefully constructed experiments with a

Parson '

' steam turbine,
'

' there was shown a considerable gain over

previous results, but as the
'

' quantities
'

' are given in electrical units,

comparison with a common steam engine is difficult. The common
acceptance of this method of steam propulsion is, that about 40

pounds of water per horse power per hour is required. This is what

is consumed on the City of New York, where the electric generating

apparatus is driven bj^ steam turbines, and Mr. Parson has not hith-



284 ENGINEERING NOTES.

erto claimed better results, or at least, not much better, but even this,

considering many other adavantages in certain cases, gives the steam

turbine a place among modern motive engines. There is, however,

one thing against them—the extremely accurate fitting they require

is such as to preclude a general manufacture of them. An account

of the Parsons engine and a drawing of it was published in No. 2

of this Journal.

There is no doubt that the Baldwin Locomotive Works have

added a good deal, and surpassed in many respects, their European

competitors in compound locomotive practice. The Vauclain type, of

which engines have been made weighing nearly 200,000 pounds, is

a distinct departure in many respects from standard engines, or even

from precedent. The initial and low pressure cylinders are parallel,

both connected to one cross-head, with a piston valve between,

which performs distribution for both cylinders. This makes each

side of the locomotive complete and independent, which of itself is

quite an important matter, and the control of expansion by having

two low pressure cylinders, is more complete. A similar valve

arrangement has been applied to vertical tandem cylinders for marine

purposes, and will, no doubt, answer completely for that purpose.

It is perhaps safe to suggest to those who are engaged in steam

engineering, that some time expended on the subject of "down
draft

'

' may not be thrown away. There are a good many signs of

change in this direction, and among these signs the attention given

to smoke avoidance. It is about time, at any rate, that the one

third or more of the heat units in coal lost by present methods of

combustion, was taken up vigorously and prosecuted to some better

result. Down draught, that is feeding the fresh fuel on the under,

or intake side of the fire, so the new gases must pass through the

incandescent fuel beneath, or on the grates, is a simple straightfor-

ward proposition, and the problem to be worked out is, what is the best

manner of doing this ? By far the most simple way is to reverse the

draught, instead of turning the fire "upside down," and it is to

this method that the term down draught is applied. In some

recent experiments at St. Louis, Mo., with fifty square feet of grate

surface, burning 31 pounds per hour on each square foot of grates,

the evaporation was 10.85 pounds of water per pound of combusti-

ble matter. These experiments were made with the Hawley system

of down draught, under Heine boilers.
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The great flume-way at San Diego, in which work several of our

San Francisco engineers were engaged, has never been described and

understood in this State as it might have been. The total length of

the work is fifty-seven miles, the catchment area being in the Cuya-

muca mountains, 5,000 feet above the sea, where there is an annual

rainfall of 50 inches. There is an area of 150 square miles draining

into the first basin, which is an artificial one, formed by a dam 720

feet long and 35 feet high. From this basin the water flows twelve

miles in an open channel to a second dam, 400 feet long and 35 feet

high. Here begins the great flume, 6X4 feet, 36 miles long, made
of redwood plank two inches thick. This flume, with a fall of 4.75

feet per mile, conveys 65,000,000 gallons a day, enough to irrigate

100,000 acres of land. There are on the line more than 300 trestles,

one of which is 1,664 feet long and 70 feet high. Another is 1,264

feet long and 80 feet high. There is one tunnel 1,900 feet long, and

one 700 feet long. This great work was done in two years' time, in

the face of great physical impediments, and was, in a sense, the

salvation of San Diego. It is also significant in the fact, that it

illustrates the heavy precipitation along the first range of Coast moun-

tains, which can be made available at almost any point for water-

ing the Coast.

There was mentioned in these columns some time ago, an

improvement in gas engines that makers here may do well to keep in

view. It consists in enclosing the crank and connection in a tight

case, and drawing the gas and air into this case by the inward or

upward stroke of the piston. On the back stroke this charge is

partially compressed and passes from the bottom to the top of the

piston by uncovering a port for that purpose. The piston on the

inward stroke again compresses the charge, which is then fired in

the usual manner, giving an impulse at each revolution, and doubling

the usual power of these engines. There is but one point in the

whole that seems questionable, and that is the expulsion of the

burnt gases, which it is claimed is performed by the method of

introducing the new charge. This flows over a kind of vane formed

on the top of the piston, and out at a corresponding port on the

opposite side of the cylinder from the induction one. The engines

have no valves whatever, and if the expulsion operation is reliable,

will much cheapen this class of motors. The engines are made at

Bristol in England, seem well designed, and are of course extremely

simple.
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The consolidation of the Thomson-Houston and Edison Electric

Companies, now expected, will, among combinations of the kind,

be the most important that has happened, because, more than any

other, indicating the trend of such interests to centralization. Both

companies, and the industries they carry on, are new. They are not

interfered with by foreign competition, and, it is presumed, are fol-

lowing the natural bent of organized labor in this country. The
ultimate effect of such organization, whether good or bad, and what

its real nature, is a mystery at this time. The social effect, which

will be the principal one, cannot appear for a long time to come.

The economic and political effect are only symptoms. In respect to

present facts, it seems that extensive and permanent industrial

combinations are much less to be dreaded than the small ones

controlling districts only.

The Green patent on the electrical propulsion of railway cars,

respecting which so much is now being said, and which is a romance

in patent procedure, means, if anything, a new tax on the consumer.

Green filed his application for a patent on electrical propelling appar-

atus in 1879, and had, unquestionably, invented something that is of

value now, but presented his case so clumsily
, and its import not

being known, it was knocked about through various amendments

and appeals until finally issued December 15th, 1891, under a deci-

sion by the United States Circuit Court. To our mind the whole

matter, whether by the Field family, Green, or others, is an attempt

to blackmail present industry by the technicalities of law. At least,

it would be hard to show how either of these contestants have con-

tributed anything of value to electrical science, even through the

vague field of suggestion, and the sympathy with such '

' sprung

patents
'

' is mainly through a desire to see the '

' other fellow

cinched," but the "other fellow," in the end, means the public.

Siemans and Edison, other contestants for priority, stand in a differ-

ent position.
<m

The Edison Company are building in New York an electrical

power station of 30,000 horse power, divided among six engines of

5,000 horse power each. These engines will be of the inverted

steeple or marine type, quadruple expansion, and are expected to

develop a horse power with one pound of coal per hour. Whether

this be possible or not remains to be seen, but one thing is certain,

the type of engines, boilers of high evaporative power, such as are
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not possible at sea ; a constant resistance ; the stroke and piston

speed arranged at choice, the Kdison Company should gain a great

deal over marine engines, which are now propelled with less than

one and a half pounds of coal per horse power. Thus far, however,

the people at sea are ahead, notwithstanding a good many disadvan-

tages of one kind or another, and some advantages too, such as

plenty of cold salt water for condensation, and the avoidance of

regulating apparatus.

California has been late in adopting electric propulsion for city

railways, but now seems to be making up for lost time, and, in the

end, will be a gainer by delay, on the principle of letting others do

the experimenting. Among the mass of advertising matter that has

been written respecting electric traction, there is now beginning to

appear disinterested and reliable statistics respecting first cost,

operating and maintaining electric railways, and the facts are in their

favor. The city of Glasgow, which was '

' canny '

' enough to

provide for owning its city railways at the end of a charter term, will

acquire them pretty soon, and, as one of our foreign exchanges says,

has decided to employ the electrical storage system for propelling

all the lines. Most of them are without serious grades, and the

method will have many claims there over the trolley system.

The part that electricity is to play in warfare is just now, for the

first time, a subject of discussion, or conjecture rather. That it may
form a means of defense against personal attack is possible, and

probable, but it is almost equally probable that the time of personal

attack by armies is past. Mr. Edison may devise means, as he sug-

gests, of preventing an army from approaching a fort, bnt this is

already done. Armies can no more approach a modern fort than

they can a volcano, but if he can manage to put a warship in circuit

with a current strong enough to
'

' hypnotise ' all on board, it will

be a vast improvement on the sneaking torpedo of our day. It

would put the navy departments to the expense of insulation, as well

as providing torpedo nets, and as the main idea of our time seems to

be exhausting the enemy's exchequer, the apparatus and insulating

would consume a good deal of the earnings of human industry in all

countries. Our opinions of war, and all of its belongings, are of the

Quaker type, and include the view that to drag electric science into

this ignoble field will be a questionable advance in what most people

consider civilization.
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The Diamond Prospecting Company, which does not seem a

relevant name for the business, are making at Chicago an electri-

cally driven drilling machine, operating with diamond point core

drills. The movement being rotary, an electric motor is well

adapted to the purpose and fits neatly into the supporting framing,

and the whole seems an improvement on the steam-driven machines

commonly known. It may be noticed that in all industries requir-

ing portable machines, or power, that electrical transmission is soon

adopted. The requirements in mining operations are such as to call

for portable apparatus of various kinds, hence an extensive applica-

tion of motors for underground and all prospecting operations.

The question of aggregated or segregated power for electric

stations is no nearer settled than it was five years ago. The tenden-

cies have changed several times in that period, but just now seem to

be toward segregation, or separate engines for each large generator.

There are three types of engines in the case ; large engines of

moderate speed ; high speed, double acting ; and high speed, single

acting engines. The problem is divided into two branches, one

relating to mechanics, the other to economy, and a third one, which

really governs the other two, is adaptation. This latter may deter-

mine half the cases, but in the other half there is the open question

of one or several engines for a given work. Precedent and analogy

favor large engines, and has perhaps been the most potent cause for

adopting that system, in many cases at a loss in working expenses.

There are on the River Thames, at London, about 30 launches

driven by electrical storage batteries, one 65 feet long, with 10 feet

beam ; another now building 75 feet long, 13 feet beam. There are

also a number of orders for such launches, and, it is safe to say,

there will be fifty or more in the Thames before the end of the year.

There is also, going on just now, an enterprise for keeping electric

launches for hire, by the hour, day, or distance. The company are

putting down a charging plant, with an engine of 100 horse power,

to supply their own and other boats. One hotel, on the river at

Richmond, has ordered two launches for the use of their guests, and

therein lies an idea for our own hotels situated on the water, espec-

ially on rivers or lakes. Such hotels have, usually, an electric plant

for lighting, and could, after midnight, charge the batteries of boats

at a moderate expense. It is strange so little has been done here

in the way of electric propulsion for boats.
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PROFIT SHARING.

The first organized movement to promote '

' profit sharing, " as it

is called, has been instituted by the appointment of Hon. Carroll D.

Wright, U. S. Labor Commissioner, as president ; Francis A.

Walker, president of the Massachusetts Institute of Technology,

and Mr. N.. O. Nelson, of St. Louis, as vice-presidents of an Asso-

ciation to promote the scheme. This certainly seems like giving the

matter serious attention, when men of such eminence are concerned,

but as we have many times pointed out in these pages, such a system

has no promise of permanence. It makes a workman a dependent.

He should have nothing to do with profits, except on his own work,

and these he will look out for, if his work is set off as an independ-

ent element in production, as it can be in nearly all cases.

It is very common, if not the rule now, in New England shops

to contract the work to a "few people," and there is nothing to do

in order to arrive at a complete system, but to contract the work

with ' (

all of the workmen. '

'

If there has to be leaders, foremen or others in authority, in the

management of work, let the men themselves provide this, as they

will do and have done in many cases, notably in the skilled iron

industries in England.

To the profit sharing scheme there are many and formidable

objections. First and mainly is the ethical phase of destroying

independence and creating dependence. It is a move in the back-

ward direction, by which workmen are made to depend upon the



290 PROFIT SHARING.

integrity of an employer's accounts. It also serves to establish a

community of interest between elements that will not assimilate,

and to create a relation that is in a sense more servile than time

labor. The platitudes we hear of a common interest
—"the em-

ployer and employed bound together," and soon— are not in the

spirit of our time, and applicable only to very exceptional cases.

Mr. Nelson, at St. Louis, and Mr. Grubb, at Bessbrook, in Ire-

land, may manage in this manner, and doubtless many more can,

but this does not prove that such a rule will apply generally, and

the chances are that not one employer in ten can successfully carry

out such a system.

Another objection to profit sharing is, that workmen will not

care to invest their labor, so to speak, upon the judgment of em-

ployers. Their labor, which is their capital, is not flexible like the

funds of the employer. It must bring constant and definite returns

to provide the necessities of life, and should do so, because the ser-

vice rendered is also definite and a fixed quantity. An employer may
engage in a business that is not called for, or found one on a sup-

posed improvement or invention that his workmen are in no way
responsible for, and he has no equitable right to ask his men to

share his risk. That is purely his own business, and should be so

regarded in every arrangement or contract with workmen and every

one else. This is the common sentiment, not only among workmen,

but among communities as well, one that is controverted by the

profit-sharing proposition.

Besides this, there is the uncertainty of profits, which from a

statistical basis will show how impracticable any general rule will

be. It may be said that business ventures involving skilled labor

are commonly successful, but if they are successful, the success is

not regular or progressive from the beginning. The general average

over a number of years may be a success, and this may satisfy the

circumstances of capital, but not of labor, which, as we have just

pointed out, cannot afford to take chances.

The two elements of labor and capital are in this respect essen-

tially different, especially in this country where the fiscal system

pursued, and the want of a foreign trade in skilled products, pro-

duces continual fluctuations of prices, with '

' good times '

' and '

' bad

times," as we say.

In the present aspect of the labor problem, it is natural that

those who employ skilled workmen should look with alarm upon

any scheme that will permit labor to operate independently, believ-
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ing as they do that labor is not competent for its own control.

There is much to warrant such a conclusion, because of an unneces-

sary hostility between labor and capital, which causes workmen
whenever opportunity occurs, to attempt reprisal and proceed to

exactions which would destroy our industries. Employers theiefore

naturally turn to what seems a method of retaining control, in

"dividing profits." It is an employers' scheme purely, and will

be so regarded when analyzed and understood ; one that in the end

will no doubt lead only to greater complication.

It is in part, perhaps mainly, suggested by a desire to conceal

the relations between capital and labor, as elements in production,

not that capital is receiving more than its share, but because for

political reasons it is desirable to convince workmen that they are

receiving higher wages in this than are paid in other countries.

Any method of paying labor in proportion to its productive power,

would soon disclose the relation of wages in this and other countries,

for all staple manufactures, and while this might not raise wages, it

would lead to an investigation of the cost of other components, such

as material and expense, and this would at once controvert the

assumption of a possible trade with dear material.

The only solution of the labor problem that meets the spirit of

our times, is one that will make labor responsible for its earnings by

setting it off as an independent element in production. Independent

of the risk of investment accounts and profits. In other words,

make it free and responsible, so workmen will rise to a higher man-

hood and above the contemptible schemes of the boycott and strikes,

which emenate from his position of dependence and an opinion that

the employer is responsible for their living.

Those who do not understand it will say, how is labor to be set

off and made responsible as one of the elements of production ?

The answer is very simple. It is, in fact, already done in so far as

data or
'

' quantities.
'

' In every manufactory producing staple or

uniform products, there are kept accurate accounts of the labor cost

of commodities produced. Bach yard of cloth, each plow, locomo-

tive, wagon, clock, watch, and even each paper of pins, have against

them a labor account. So has every house built, every suit of clothes

made, every article manufactured, and there is nothing to do but to

turn these estimates over to the workmen, and make them respon-

sible for this part, which is the one, and in a sense the only one,

they deal with.
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We have in former remarks on this subject pointed out its practi-

cal working in the " machine trades " of England, but it will be

necessary in this connection to again briefly describe the S3^stem.

If a machine, or other work that can be called a "job," is to be

made, the first thing to be done is to make up an estimate, just as

is done here and every where else. This estimate contains four ele-

ments, namely :— material, labor, expense, and profit. In the system

we are describing, the employer assumes three of these elements

—

material, expense, and profit, and turns the other one, the labor, over

to the men who are to perform it.

The job goes into the shop or factory under a catalogue number,

with a definite estimate of the labor, which is accepted by the men
upon rules long established, or by an agreement, if the work be

exceptional. The men's time tickets show charged to this job, or

its catalogue number, every hour of labor spent upon it, by all

hands, in whatever position they may be, including" apprentices.

The men draw stated wages each week, adjusted as nearly as

possible to their relative skill, and when the work is completed the

account is made up. All the time charged against the work is made
up at the men's weekly rate, and the sum of this is subtracted from

the original estimate for labor. The balance or surplus is divided

pro rata among all who worked on the job, in proportion to their

time and their weekly rate of wages.

In this manner the men become responsible for the labor cost of

the work, and also for its quality, because any losses due to a want

of skill, or accidents from carelessness, are charged to the "estimate,"

and the men have to make the amount good in the final settlement.

We need hardly point out the difference and advantages of such

a system, compared to "profit sharing." One is common sense,

fairness, and a recognition of manhood and responsibilit}^ on the

part of the workmen ; the other a kind of fraternal or paternal idea,

predicated on qualities that workmen do not possess, applicable per-

haps in some of the Continental Countries of Europe, where it had

its origin, and where feudalic ideas remain among the people, but is

in no way suited for this country, and is not in keeping with modern

tendencies.

One objection to a free contract system before mentioned, lies in

the dread that manufacturers and employers have of disclosing the

labor cost of commodities. Some reason for this has already been

given. A few years ago the Massachusetts Commission of Labor

went to the pains of ascertaining the relative amount of labor and
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other components entering into the various manufactures of that

state, and in so doing must have arrived, in many cases, at the

money cost for labor on various staple commodities made there, but

if so, were very careful not to give such facts to the public. A letter

to the Commissioner of Labor, in that state, elicited a remark that

,the relative labor cost of commodities involved the expense of living

and the purchasing power of wages, which we need hardly say has

nothing whatever to do with the matter, from the workmen's side.

Wages paid in gold or silver have practically a uniform value

the world over, so have various staple products, like cotton cloth,

boots and shoes, various kinds of hardware, and even locomotives,

and even if the value of the product was more or less, expressed in

our prices, comparison could still be made respecting labor cost.

We are speaking of this matter to show that there is a serious

objection to declaring the labor cost of commodities in this country,

and also to point out that a free contract system with workmen does

not call for disclosing such cost, any more than in the case of other

private accounts. It is not done where this contract system is in

use, a fact that we have proved by failure in a number of cases to

secure data respecting the amounts and methods of division in

British shops. In conversation with the owner of a works there,

some' years ago, it was remarked that the men seemed to manage

the shop under this contract system, or "estimate" system, which

is a better name. " I am quite willing they should," said the owner,

" I have enough to do without that."

The ethics of a system that places the responsibility for the labor

component on workmen can be perceived by inference, if the condi-

tions are followed out. A man may do a day's work if he is paid a

rate per diem for service, or he may not. The incentives to do so

are his self-respect, and fear of losing his situation, and the employer

must provide some means of enforcing diligence and industry. This

is done usually by the espionage of a foreman, who has the power

to discharge men, and is set as a kind of spy over them to see that a

day's work is done. This, indeed, is his principal function in many
cases. In an estimate shop the men themselves will see that a day's

work is done, because anything less affects the earnings of all, and

as a remarkable matter, this method of working prevents '

' scamp-

ing," creates a kind of espirit de corps among skilled workmen
unknown with those who work by time. Their minds are concen-

trated on their part— the labor— and they are not worrying and

inquiring respecting the employer's business, as they naturally would
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be in any case of profit sharing, and where their earnings were con-

tingent upon the conduct of the business.

We have no faith in
'

' profit sharing " as a method of employing

and managing skilled labor, and make the prediction that it can

not succeed in any but exceptional cases in this country.

GERMAN SOCIAL DISTURBANCE.

A non-philosophical explanation of the social disturbances in

in Berlin last month will be to sa}^ the German people have too much
army, too much Kaiser, too many taxes that fall on the consumer,

and too little bread. The policy of Prince Bismark in levying impost

taxes that increased the cost of all kinds of manufacturing material,

and smothered a German trade that was rapidly expanding, was
with him a desperate means of providing revenue. No one can sup-

pose that with his knowledge of the laws of trade, and the examples

of other countries before him, that his financial policy was one of

deliberate judgment, and intended for the betterment of German
industry. It was a scheme then available for maintaining militarism

in the empire.

The present discontent, Or rather the manifestations of it on the

25th and 26th of last month is due to deeper causes than a declara-

tion of authority by the Emperor. We imagine that a great share

of the German people do not care what the Kmperor declares, so

long as it does not lead to bad laws and oppression. The day of the

Hohenzollern is past ; even the genius of the Fredericks would not

avail in these days. In Carlyle's words: "The true epic of our

time is not arms and the man, but tools and the man. An infinitely

wider kind of an epic." Ours is an age of tools, not of swords,

which are the accompaniment of kingly sway.

The German people have had a serious time in hammering out

some kind of free government and a fair degree of personal right,

and at the same time thinking and learning a great deal that unfits

them as subjects of a centralized government. The)- do not need

such a government, and will not have it when its policy leads to

industrial and commercial failure as the present one seems to be

doing. The inspiring Wacht am Rhein, and Was ist des Deutschen

Vaterland ? will not appease hunger, although it may cause people

to forget it for a brief time.
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The transition of the German people from a feudalic monarchy
to a system of government by intelligence, has been going on very

regularly for a long time ; a fact well understood by the last

Frederick, who had, without doubt, made up his mind to various

reforms. Such a cause was not only prompted by an observance of

the tendencies of the time, but by his own inclination.

A monarch who holds his title by descent alone is an anomala at

this day. The possibility of this is in the assumption that the heirs

to thrones will inherit the qualities required by a ruler, and no ruler

in Northern Europe is likely to remain long a king by descent alone.

The next few years in Germany is to prove the truth of such a

proposition.

WATER PIPE BUILT OF WOODEN STAVES.*

BY D. C HKNNY, C E., MEM. TECH. SOC

Wooden stave pipe has been so largely used in some of our

western states, notably Colorado, for carrying water for domestic sup-

ply and irrigation, that it is surprising to find this kind of pipe com-

paratively little known in California.

The title of this paper indicates my intention not to discuss

wooden pipe in general, and if I refer to bored log pipe here, it is

because experience with it extends over a longer period, although

the use of wooden stave pipe is by no means new. That a century

and less ago hundreds of miles of bored pipes have been used in

England and in some of our eastern cities, before there was a

demand for high domestic pressures, is well known. But what is

perhaps not so generally understood, is that their abandonment has

not been due to any supposed or real unfitness of clear sound wood as

a water carrier, but to mechanical causes, involving both its strength

and its cost. And it is for this reason that their use has been

resumed, in such shape and with such improved methods of manu-
facture, as to make it meet the requirements of the present time.

The remarkable lasting qualities of wood, when constantly under

water are well understood. A wooden pipe filled with water, under

pressure is, as far as the wood is concerned, in the same condition

as if it were submerged, even though the soil in which it lies be

*A paper read before the Technical Society of the Pacific Coast, February 5th, 1892. Repub-
lished by permission.
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perfectly dry
;
provided of course that the thickness of the wood is

not excessive, so that the water can penetrate it for its full thickness

and thus maintain a condition of complete saturation. The experi-

ence with bored log pipe demonstrates this fact. Numerous are

the instances of bored logs, dug up after many }^ears of service, and

all such pipes were sound when taken up, unless they had been

suffered to remain in the ground long after they had been abandoned.

The principal qualities which material for pipe should possess are

water-tightness, smoothness of interior surface, and durability
;
great

strength is not necessarily one of them, for although the strength to

resist inside pressure may be vested in the material of the shell

itself, as in uncoated iron and steel pipe, it may also be concentrated

upon the outside surface, or spread around it, and thus be kept from

contact with the water. In fact, when we consider the great care

exercised in coating iron and steel pipe it is apparent that the coat-

ing forms the real shell, the material back of it simply serving to

support it. This is especially evident in the cement lined pipe,

which has been much used in the East, the cement having no

strength of its own against bursting. The necessity of coating iron

and steel pipe is, of course, due to their being short lived materials

when in contact with the water, and for this reason undesirable for

pipe shell in the sense the word is here used, although eminently

fit to support it. Use wooden staves instead of asphalt varnish for a

shell, concentrate your metal in the most advantageous form around

it, and you have the wooden pipe of which I am to speak. I do

not mean to imply, however, that in this manner the stave pipe was

evolved in practice, for it has too close an analogy with the ordinary

water tank and barrel to doubt that these were its real progenitors.

DESCRIPTION OF PIPE.

This pipe may be considered an indefinitely extended horizontal

cylindrical tank. The staves are dressed like tank staves, the

flat sides to the cylindrical surfaces conforming to the inside and out-

side diameter of the pipe, the edges to radial lines. Some pipes

have been built with slightly V shaped edges, male on one side,

and female on the other, which offers some advantages in its con-

struction, but does not give as firm a bearing of one stave upon

the other. Thus far the pipe and the water tank are exactly alike.

The difference enters with the necessity, with pipe, of joining the

butt ends of the staves. Joints are generally weak places in all pipe,

and it is an advantage with this pipe, that the staves can be
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made to break joint so that this weakness may not occur at

the same point, but be distributed along its length ; in this

manner the pipe becomes one continuous stiff tube, with no

tendency to settle in one place more than in another. To find a

sure and simple method to make the butt connections tight under

pressure, Mr. C. P. Allen, some nine years ago, while chief engineer

of the Denver Water Company, being called upon to construct a

48-inch pipe line for his company, instituted a series of experi-

ments, the results of which he finally patented. It is under this

patent that most of this pipe has been built.

Fig. 1

His experiments covered both the best butt joint and the most

practical form of bands and shoes. The ordinary tongue and

groove was tried, and so were other simple wood connections.

Whether it was due to the difficulty of cutting and preserving the

sharpness of all corners and edges ; whether to slight imperfections

of the wood at the ends of the staves, such as small shakes

and cracks ; to a greater deflection under pressure of the stave

at the joint, than of the adjoining stave where no joint occurs,

or to other causes ; the pipe showed an aptness to leak at the

intersection of the seam and butt joints, in other words, at the

corners of the staves. It was not until the simple device of
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inserting a piece of band iron in the end of the stave was resorted

to, that the problem was satisfactorily solved. As it is now used,

the plate is usually cut of No. 12 band iron, one and one half inches

in width. The stave is slotted in the ends to receive these plates,

as shown in Fig. 2.

Fig. 2. View of Butt Joint.

Now imagine a joint without the plate ; the space left for it is

smaller in all directions than the plate itself. It is less wide than

the thickness of the plate, so it fits snug, and the edges of the plate

penetrate the wood, sidewise in the bottom of the slot, and endwise

in the side of the adjoining staves. It carries the contact of stave

against stave, as far as water tightness is concerned, back ^ of an

inch from the end" of the stave, thus neutralizing the effects of such

imperfections in the wood as do not extend further than the depth of

the slot, and secures an equal deflection of the stave, at the butt, and

of the adjoining staves. The stave is thus square at the ends, hav-

ing no projecting corners which can be easily damaged. And
although the staves are slotted at the mill, it is no slight advantage

that this slotting can be easily done with a common hand saw on the

work, in case staves are cut.

The thickness of the stave depends upon the pressure of the

water, the size of the pipe and the load upon it. The thickness

required for various pressures must be determined by experiment.

I know from experience that redwood of a thickness of lyi inch

shows no sign of the water oozing through under a pressure of 165

feet, and I am inclined to the opinion, seeing that every annulai

ring in redwood contains a very hard, flinty shell, of which there

are some 20 or 25 to the inch, that that thickness will prove tight

under much higher pressure. The diameter of the pipe and the

superincumbent load determine the thickness of the staves, which

act as an arch to support the load.

In attempting to calculate the required thickness of the wood for

various diameters and top loads, we meet with the obstacle that the

initial compressive strain in the wood, caused by the tightening of

the bands, being one of the main factors, is rather uncertain and
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hard to determine, varying along the length of the pipe with the

number of bands, and with the degree of swelling of the wood; I

therefore take experience and experiments to be a safer guide.

The first wooden pipe built in Denver was 48 inches in diameter,

and the staves were cut from 2-inch lumber, running about lfy& inch

in thickness. Where this pipe was laid in good material it pre-

served its circular section, but part of it was laid in soft muck, and

there the pipe became somewhat elliptical, in some places, with the

long axis horizontal, in' others vertical, as the loads on top or those

on the sides were in excess. By dumping slag from the smelters,

either alongside or over the pipe, it was restored to its original shape

without trouble. This shows that here the safe limit for 2-inch tim-

ber was nearly reached for pipes which are to be covered two or

three feet.

A 72-inch pipe was built on the Maxwell grant, in New Mexico,

of 3-inch lumber, running about 2j4 inches after dressing, and no

flattening was observed.

The banding of the pipe is done in a manner similar to tanks,

except that instead of flat iron bands, round steel is used. Herein

lies the main difference between the stave pipes which have for years

past been built in the East, and those which have during the last

eight years been constructed in the West.

A pipe line, that at the time attracted considerable attention, was

built by Mr. Fanning, for the water works at Manchester, New
Hampshire, for water power purposes. It is six feet in diameter,

banded with flat iron, and Mr. Fanning writes that it is in good

condition. It was built in 1874, and is described in his treatise on

water supply engineering.

The round form of bands is advantageous in as much as the life

of the pipe is that of its shortest lived parts, which are the bands,

although it is of course possible to replace old bands by new ones

without abandoning the timber shell. Now the circle has a maxi-

mum area with a minimum of circumference, and thus offers the

least possible surface to corrosive influences. Besides, the round

form offers special facilities for joining the ends so they can be

tightened with a single nut.

The question may be asked : why, if round bands are economi-

cal on pipe, they are not commonly used on tanks ? This is due to

the tapering shape of tanks, which allows the bands to be cut to

exact lengths and riveted, and to be driven down from the narrow

top of the tank without any other arrangement for tightening, the
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same as with barrels. It cannot be denied that a flat band has a

better bearing on the wood than a round one, but that this larger

bearing is entirely superfluous, I will endeavor to show further on.

These rods are, before being bent, simple straight bolts, with a

head at one end and a thread and nut at the other, in length from

three to five inches longer than the outside circumference of the

pipe. They are bent on the work on bending tables, and then

dipped in mineral paint or asphalt varnish, and hung up to dry

several days ahead of the work of pipe laying. For large pipes two

segmental bands are used, the rods otherwise becoming too long and

heavy for easy handling.

The ends of these rods are joined together by means of a cast

iron shoe, or saddle, of a simple form— several forms being in use.

They are all shaped to fit the outside surface of the pipe for which they

are designed. In each there is a shoulder for the head and a shoulder

for the nut, the threaded end being made to lie over the head. Thus
the strains on the shoe are not only as much as possible compressive

strains, but they are all through the center line of the shoe, producing

no tendency to twist, as is, for instance, the case with a casting in

which the ends of the bands lie alongside each other. These castings

can all be made at a low price per pound, there being no machine

work about them.
CALCULATION OF STRENGTH.

To properly decide upon the diameter and spacing of the bands,

we must understand the exact purposes for which they are put on.

On a grade line pipe they serve the purpose of holding the staves

together and securing the rigidity of the pipe and the tightness of

the seam joints. There is an initial strain on the band when tight-

ened, equal to the compressive strain in the wood. This strain is

increased as the wood swells, when water is let into the pipe. The
additional strain due to this cause, however, can never attain great

proportions, as it increases very gradually, and is kept in check by

the simultaneous adjustment of the fibre under the band. Finally,

there is a strain on the band caused by the weight of the water from

top to bottom of section, which may amount to about 16 pounds for

12-inch, and 2,074 pounds for 10 feet pipe, per lineal foot of pipe.

Of all these strains, the one produced by the cinching of the

bands is most important. In some cases the bands were spaced 18

inches apart with satisfactory results, on pipe under light heads.

For a piessure pipe we have to consider the bursting strain. No
matter whether the shell be a mere coating of tar or asphalt, or a
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lining of cement, or wooden staves, a certain area of iron or steel is

required on the outside to resist these strains, and in the case of

wooden pipe it remains to so divide it over bands of the right diam-

eter, that the staves may receive support with sufficient frequency to

prevent excessive deflection between the bands, and excessive inden-

tation at the bands.

The distance between the bands for bursting strain is expressed

by the following formula :

I being the distance from center to center of band in inches.

,5 " the admissible strain on the band in pounds.

d " the inside diameter of the pipe in inches, and

P " the pressure of the water in pounds per square inch.

The distance between the bands, which keeps deflection of the

stave at its weakest point (that is the butt joint) within toVo part

of the span from band to band, is :

25.6 h
~ fP

h being the thickness ol the stave in inches. Therefore, the condi-

tion imposed by the deflecting of the stave is :

(,, ,<«*

I give this formula rather to show the relation between distance

of bands, water pressure, and thickness of stave, than that I would

unreservedly recommend it for use. While it is based on a modulus

of elasticity in relation to bending of 1,600,000—as given by Weisbach

for wood, generally, which may be too high in the case of redwood

—

on the other hand, the limit of toVo, the span for permissible deflec-

tion, is arbitrary. Experience has so far shown that where seam

leaks have been found, they were clearly due to imperfect lumber,

imperfect milling, damage to the stave in handling, or insufficient

cinching of the bands, and not to excessive distance between the

bands.

To a possible crushing of the fibre under the band, I have

already referred. Redwood is but slightly indented under a pressure

of 1,000 pounds per square inch, and I find that a rod may sink into

the wood so as to get a bearing of 60° along its circumference,

indenting the wood to a width equal to its radius, without perceptible

damage to its fibre. The safe resistance of the bands against the
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staves thus being proportional to the diameter of the band, and the

strength of the band being approximately proportional to the square

of the diameter, it follows that if the required .strength of the steel

is distributed over four bands of one half the diameter, instead of

being concentrated in one band of the full diameter, the safe resist-

ance of bands against staves will be twice as large. Thus we can,

by a proper subdivision, provide sufficient bearing for the staves.

ir(d -\- 2 li) being the outside circumference of the pipe, and r being

the radius of the rod, it follows that ir{d -\- 2 li) r X 1,000 equals

the safe resistance, in pounds, of the bands against the staves. The
pressure of the water against the staves is tc dPl, therefore,

1000 7T (d+ 2 h) r > v dPZ, or

1000 (d+2 K)r
< PdT

or substituting for / the value in formula (1)

—

(3) 5 < 500 ( d + 2 h ) r

That this condition is readily complied with, is evidenced by the

following instances :

d=12 h = l}i r=-i\

S<1SS3

S being 1143 pounds for ^-inch rods, figured in the thread,

with a factor of safety of 4.

d = 20 h = iy2 r=%
>S<2875

5* being 1960 pounds for }4-inch rods, figured in the thread, with

a factor of safety of 4.

d=54: h = 2% r= i\

S < 9219

.S
1

being 4600 pounds for s^-inch rods, upset to J/i inch, and

figured in the bolt with a factor of safety of 4.

This shows that flat bands offer no advantage over round bands

so far as indentation is concerned, since the larger bearing they pro-

vide is superfluous.
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MATERIALS.

The bands used are of mild steel with an ultimate strength of

70,000 pounds to the square inch for ^6 -inch rods, 65,000 pounds for

^-inch rods, and 60,000 pounds for larger diameters. When the rod

is not upset, as is the ca.se with the smaller diameters, we must figure

the strength of the rod in the thread ; and, it should be borne in mind,

that since the strongest part of the steel lies on the surface, and is

cut away by the die, the average strength of the remaining material

is less than that of the full rod. I therefore deduct from the

strength per square inch, in the case of ^8 -inch and ^-inch rods 10

per cent. , and for larger sizes 5 per cent. Thus we get for the strength

of bolt, in the thread, per square inch :

% inch 63,000 pounds

% " 58,500

Larger Sizes 57,000 "

The wood that has been used in the pipe lines in Colorado is red-

wood, Texas pine, and, in some instances, native lumber. In draw-

ing up specifications for cast iron pipe the engineer calls for the best

material, and does not admit blow holes, flaws, or other imperfec-

tions. There is no reason why the same care should not be exercised

with wood ; only well seasoned and perfectly clear, close and straight

grained lumber, free from pitch, and with as little liability to swell and

shrink as may be, should be specified. And there is no other, among
the soft woods, that comes up to these requirements so well as red-

wood does ; a fact which is beginning to be appreciated even in Col-

orado, where this kind of wood, owing to high freight charges, is

quite expensive, the difference in price as compared with Texas pine

being no less than $15 per thousand.

, It needs no arguing that the lumber should be milled with the

greatest exactness, both as regards the section of the stave and its

ends. The lumber should be shipped in box cars, and at the point

of destination should be piled up and covered, and not strung out

along the trench until ready for immediate use.

The saddles or shoes should be of the best grade of cast iron,

free from flaws, blow holes, or other imperfections. They should be

rattled in a nimbler until they are bright and free from sharp edges,

splints and tags.

MANNER OP CONSTRUCTION.

The erection of wooden pipe requires skillful and patient labor.

The work proceeds about as follows :

U shaped, outside forms, usually of bent gas pipe, are put on

two-inch blocks, and in these are laid the staves forming the lower
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half of the pipe. Then inside forms are put in position, on which

are placed the balance of the staves, completing the circle. The
staves are so placed that the end of one stave projects beyond, or

falls back, 18 or 21 inches from the ends of the adjoining staves, so

that the end of the pipe, during construction, presents a jagged

appearance.

The bands are then put on and tightened, whilst the pipe is

rounded out. After all bands are put in place at the proper distances

and are securely cinched, this first section of pipe is ready to be

extended in both directions.

The clips or metallic tongues are put in the slots, and the staves

of the next section are put in place the same as before. The bands

are put on, and whilst they are being tightened the staves are driven

up with a heavy sledge and driving stick. The pipe builders are

followed by back cinchers who give the final cinch to the bands. If

the pipe is built in the trench, they in turn are followed by back fillers

who tamp the earth under and alongside the pipe, and cover it. In

this way one gang builds from 75 to 175 feet per day. On long

pipe lines a number of gangs are put to work, and where they meet

a buckle is made, by fitting the staves and springing them in.

Connection with cast iron pipe or gates is made by means of special

spigot and bell pieces, having large and deep bells into which the

wooden pipe enters. The space between pipe and bell is caulked

with oakum, or run with lead and caulked.

There should be air and check valves when there are summits on

the pipe line for the emission and admission of air. The nipples for

these valves are screwed in a hole in the wood, bored with a smooth

cutting bit or auger. It is well to use lock nuts and oakum packing

in connection with these nipples, although not necessary. Ordinary

corporation cocks for taps may be screwed in, in the same manner.

For short irrigation siphons it is important, in order to save loss

of head, that the entrance be made easy, and it is a very simple

matter to give the end of the pipe a funnel shape, by inserting

between the regular number of staves others planed down to a point.

It is suprising how easily this pipe can be made to follow, in a

general way, the undulations of the ground, although the curvature

to which it can be laid is, of course, limited. Thirty inch pipe

readily follows curves of a radius of 250 feet.

CARRYING CAPACITY.

To my knowledge no accurate measurements have been made of

the carrying capacity of wooden-stave pipe. I use the Kutter form-



WATER PIPE BUILT OF WOODEN STAVES. 305

ula, putting the coefficient of roughness n at 0.010, which Kutter,

for open flumes of well dressed timber, states to be 0.009. Since it

presents no joints or rivet heads to the current, and is otherwise per-

fectly smooth, it is plain that its carrying capacity must be greater

than that of sheet iron or steel pipe, and that it greatly exceeds that

of cast iron pipe. The inside remains smooth and clean, and there

need be no fear of the capacity gradually diminishing.

COST.

The cost of this pipe is in the nature of the case closely depen-

dent upon the pressure. Graphically we can represent the connec-

tion between cost and pressure, both for wooden and sheet-iron pipe,

as shown in Fig. 3.

These diagrams have not been drawn to any scale or for any

special size pipe, but are merely intended to illustrate the character-

istic increase of cost with increase of pressure for each kind of pipe.

It is plain that the shaded triangles represent cost of material

required over that which is called for by the bursting strain for pur-

poses of stiffness and rigidity. Although wooden pipe under high

pressure may require as much, or even more metal than sheet-iron

pipe, the reverse is the case with low pressure, as is still further

shown in the following table :

WOODEN PIPE. SHEET-IRON PIPE.

Diameter

Pipe. Diameter Bands.

Weight
Metal

Safe Pres-
sure.

Factor of
Safety 4.

Gauge
Iron

Weight
Metal.

Safe Pres're.
Working
Strain

10,000 lbs.

Bands every 12 inches

12 H inch Straight. 2.5 lbs. 15.8 lbs. No. 16 11.25 lbs 81 lbs.

16 H (< it 2.9 " 11.9 " " 16 14.5 " 61 "

20 % a ~ a 6.0 " 16.2 " " 16 18 , 49 "

24 % (f << 7.3 " 13.5 " " 14 27.25 " 52 "

30 % I ( ('( 8.6 <( 10.9 " " 12 44 54 "

36 % (( (C 9.9 " 9.0 " " 11 58 50 "

42 y*
(i a 11.1 " 7.7 " " 10 74.5 " 48 "

48 % a a 12.2 " 6.8 " " 10 85 42 "

54 Vs
" Upset 23.6 " 13.2 " " 10 95 33 "
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The gauge of the sheet iron has been assumed as light as only

the most favorable circumstance will allow, and the weights are

based on straight pipe, with slip joints, and exclusive of the weight

of the coating.

Beside the mere comparative weight of metal there enters a fac-

tor of comparative cost per pound. It is true that the actual cost of

working sheet iron may be brought down to a low figure, but it

requires expensive machinery, working only part of the time, and

depreciating all the time. For the manufacture of bolts, such as are

used on wooden pipe, no special machinery is required, bolts being a

Fig. 4. 37-inch Pipe at Denver, Col.

staple article in the market. And the tools needed for erecting the

wooden pipes are few, simple and cheap. It must also be remem-

bered that the comparison of cost should take into account the com-

parative carrying capacity, which, where prices seem equal, makes

wooden pipe between 5 and 1 per cent, cheaper per gallon of water

carried than sheet iron.
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Fig. 5. 14-inch Pipe at Provo City, Utah.
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As it bears on this subject, I wish to quote from a report made
about a year and a half ago to the Pueblo Gravity Water Co., by

one of our members, Mr. James D. Schuyler.

" I have recommended the use of 5,630 feet of 30-inch, and the
remainder, 70,140 feet of 24-inch pipe, to be made of California red-

wood staves, built continuously in the trench and banded with
round steel . bands. This recommendation has been made for the
following reasons :

First.—After thoroughly investigating the history of wooden
pipe as laid for seven years past in Colorado, and after examining a

number of lines in use, I have come to the conclusion that if the
bands are properly coated and the pipe kept full of water it is practi-

cally indestructible, and certainly has a longer life than sheet iron or

steel riveted pipe.

Second.—The interest on the difference vol cost between wood and
cast iron pipe of the same capacity will replace the wood pipe every
ten years, which I think is but a fraction of the life of wood pipe,

and therefore it would be a prodigal waste of money to put the

amount of capital necessary to lay cast iron mains into the enter-

prise.

Third.—The wood pipe is cleaner, does not become foul, does not
rust, does not fill with tubercles that diminish the capacity year by
year, has no yarn to rot and contaminate the water, will not break
by settlement, will not burst so readily under water hammer, and so

long as it lasts is, in every respect, cleaner and more desirable.

California redwood is so much better adapted to that purpose than
any other wood available, that I recommend that material.

'

'

For the 16 miles of 30-inch wooden pipe, built by the Citizens

Water Co., of Denver, two years ago, the comparative figures of

cost, roughly stated, are about as follows :

Actual cost, wooden pipe. $160,000

Estimated cost, riveted iron pipe 333,000

Estimated cost cast-iron pipe 717,000

This line of pipe is almost entirely under a pressure varying from

50 to 220 feet. It was built of Texas pine. If redwood had been

used, as it will be for all new pipe lines now contemplated by this

company, the cost of the wooden pipe would have been about

$185,000.

PIPE UNES IN USE.

Besides a number of short irrigation siphons in Colorado and

New Mexico, varying in diameter from 24 to 72 inches, there

have been built, during the last eight years, the following pipe lines,

arranged in chronological order :
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City Ditch, Denver.

Cheyenne Water Works.

3.2 miles 48 inch pipe Denver Water Co.

5.75 " 37 " "

1.25 " 24 «

3.
" 12 '

2.
" 25 '

0.5 " 48 '

0.75 " 30 '

1.78 " 24 '

1.13 " 24 '

" 12 '

" 54 '

ti 24 '

" 30 '

" 12 '

" 30-18 '

" 14 <

o.

0.8

5.

16.

3.13

6.5

3.75

Irrigation purposes near Denver.
" East Denver.
" Irriga'n siphon, Bessemer Ditch, n'r Pueblo, Col.

" Ogden (Utah) Water Works.
" Citizens Water Co., Denver.
" Aurora Water Works, near Denver.
" Perris Water District, Cal.

" Provo City (Utah) Water Works.

The pipe lines at Cheyenne were constructed in a poor manner

and of cheap material, and have not given satisfaction.

Note.—The pipe built for the Perris Water District is slightly

different from the other pipes mentioned, in that it has the edge of

the staves dressed in a V shape, instead of flat.

conclusion.

Before a body of engineers it is unnecessary* to state to what pur-

poses this pipe is adapted. Yet I wish to call your special attention

to its comparative cheapness under light heads. Long gravity

mains for domestic supply can often be located so as to keep the pipe

close to the hydraulic grade line. It offers advantages, regardless of

its cost, which commend it particularly to irrigation engineers. And
that it is applicable to the development of water power and to

hydraulic mining will be readily understood.

DISCUSSION,
Prof. Keith.—The paper read this evening recalls to my

mind that in 1863 I had occasion to build a species of wooden

pipe for carrying water through a mill building on Clear Creek,

near Black Hawk, Colorado. The building stood on a side hill,

and before the pipe was used the seepage from the ditch, which was

first used to convey the water, was a source of annoyance. The
pipe was built with tapering ends, so that one length fitted into the

mouth of the next length of pipe. The bands were made to differ-

ent sizes, and driven on to the pipe to sustain it. This pipe though
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a somewhat crude device answered our purpose excellently, did

not leak at all, and was in use for the four or five years I was'

there, and may be so still."

Prof. SouivK— '

' What care is taken to place bands over the

joints where the iron plates are inserted? "

Mr. Hknny.— " The pipe is built, more or less, in sections, and

at places where the joints come we usually put one extra band,

but we do not pay any attention to the bands being placed right

over the joint."

Mr. AIvLardt.— " How do you manage where pipe lines branch

or cross ?
'

'

Mr. Hknny.— " Cast iron specials are used with large and deep

bells. The wooden pipe enters the bell, and the space between the

pipe and the bell is caulked with oakum or with lead.
'

'

Q.— " How long do you make the staves ?
"

A.— "All the way from 12 to 20 feet."

Q.— "Is it necessary to have special machinery for making
staves ? '

'

A.— " We have special machinery for cutting staves for tanks
;

all that is required besides is machinery for slotting the ends. '

'

Prof. Soui/r.— " Did I understand you to say the pipes remain

perfectly clean and free from vegetable growth or fungi ?
'

'

A.— "Yes. Most vegetation in the water requires light, and of

course that is excluded."

Q.— "Have you ever noticed any special eroding or working

away of the wood after pipes have been in use ? '

'

A.— " Our experience with this stave pipe is not long enough to

say. I have heard of 4-inch bored, log pipe that when taken up
measured 5 inches. I suppose, however, that such wearing away
takes a long time, a high velocity of the water, and presumably grit

or sand in the water."

Q.— "Do you put any preparation on the wood, inside or out-

side, to preserve it?
"

A.— "No sir."

Q.— " Do you prefer seasoned wood ?
"

A.— " Yes, in all cases, to prevent shrinkage after it is milled.

Most of the wood is kiln dried."

Q.— "The best form of stave, after all, is the straight edge,

is it?" •

A.— "That is my opinion. We have never had any trouble

with the seam joints, except where one could distinctly see some
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defect in the stave, but experience has shown that the pipe must be

carefully built to be thoroughly tight."

Q.— " What is the smallest size of pipe made of staves?"

A.— " The smallest size is 12 inch. I am now building at the

works some 6-inch pipe. I have used staves out of one-inch lumber

reduced as low as half an inch in thickness at the joints, audit

makes a very stiff pipe.
'

'

Q.— " I suppose from that size up you can build as large as is

required for practical purposes ?
'

'

A.— " A seventy-two inch pipe line built on the Maxwell Grant

is the largest constructed so far, but there is no difficulty in building

larger diameters if required."

Mr. Aixardt.— "Has any of this pipe been used for sewer

purposes ? '

'

A.—" Not as far as I know."

Q. " In a general way how does the cost, including the very large

pipe, compare with the cost of sheet iron, or sheet steel?
"

A.— "The cost of this pipe is dependent upon the pressure.

Ten feet pipe, built of 4-inch lumber, banded with j4 steel bands 12

inches apart, is listed, including laying, at $13 a foot. Twelve-inch

pipe with bands every foot at 80 cents, laid. The freight, if "the pipe

were to be used some distance from San Francisco, would be added,

that is, on the lumber. For Eastern points this would be partly bal-

anced by a saving on freight on the bands. The bands are sent direct

from the factory to the place of destination, so the wood from San

Francisco and the iron from the East meet at the work for the first

time.
'

'

Q.— " Is it well determined that the wrood does not rot on the

outside of the pipe ?
'

'

A.— " Mr. Hull, an engineer in Connecticut, having built a good

deal of this pipe, writes, after 40 years of experience with wooden pipe,

that if the pipe is laid above ground and kept full of water its life

would be about forty years, but if laid underground and covered

over he considers its life indefinite, there being no rot to it."

Prof. Soule.— "I have a piece of bored log pipe which was

buried in the ground for 15 years, and used for carrying water for

domestic purposes. You can scratch the outside anywhere, and the

redwood is perfectly sound. The bore I think is two inches, and the

log is about 4 inches square. I mention it simply to show the dur-

ability of the wood. It was not decayed in the least. I think, in

this case, the wood, while the pipe was in use, was completely satu-

rated with water."
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Q.— " How are the bands protected ?
"

A.— " They are coated with paint or asphaltum. Incase the

bands should rust off in the course of years, new bands could be put

on between the old ones, and the staves saved."

Q.— " Have you had experience with these pipes when laid on

the surface of the ground ?
'

'

A.— "No sir, in Colorado these pipes are laid underground to

avoid freezing of the water in cold weather."

Q.— "Is the wood surfaced on both sides ?
"

A.— "Yes sir.
"

Q.— " How much does the mill charge per thousand feet, board

measure ? '

'

A.— " Thirty-three dollars."

Mr. Vischkr.— '

' I would like to ask Mr. Henny whether he

has ever examined wooden pipe carrying water, to determine to what

depth the wood was saturated with water ? '

'

A.— "I have examined pipe with 1^ inch of shell, under

nearly all pressures up to 165 feet, have cut into the pipe and found

the wood looked damp, but did not show any signs of water oozing

out."

Mr. Vischer. — "This pipe would, I think, derive certain

advantages from the smoothness of its inner surface, in a capacity to

withstand freezing of the water carried by it, when exposed to great

cold. This is often a serious drawback to the use of iron pipe in

cold climates, especially where supervision of the line is difficult.

Freezing of the water is generally not directly brought about by the

water being frozen at the point where stoppage takes place, but by

the lodging of
'

' scum " or " float
'

' ice against surface obstructions

in the pipe, which form initial points from which, by subsequent

accretion, the whole area becomes closed. My experience was with

iron pipes not larger than 8 inches diameter, and larger pipes, prob-

ably, are less liable to stoppage by freezing. However, the smooth

and uniform inner surface should be an advantage, besides the greater

thickness of the wooden shell of itself aiding in resisting cold. I

think wooden pipes might be laid at less depth than iron, which

advantage is often material when frozen pipe lines have to be

hurriedly uncovered.

The correct thing is, of course, to put the pipes deep enough in

the ground from the first, so that freezing will not take place, but

this is not always easy to accomplish. Merely laying pipes below

the frost line is not a guarantee against their becoming frozen.
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In case of freezing, the remedy usually is, after locating the frozen

section and uncovering the pipe, to build fires under it, by which

process pipe is often burned and the iron much injured wherever the

stoppage, instead of being continuous, consists of patches of ice,

with empty spaces between them. Pipe which has been so heated

several times, has its life pretty well exhausted. If the stave pipe

should become stopped by freezing, it seems to present facilities for

opening up a section by loosening the bands and removing the

obstruction without damaging the pipe."

Mr. Henny.—"Mr. Vischer is right, I think. In Utah, we
covered this pipe with two feet of dirt, and the cast iron wTe covered

three and a half feet. So far we have not had any stoppages from

freezing. I built a main line of 12-inch cast iron in South Dakota,

and covered it seven feet. In the Northern Peninsula of Michigan

we covered the pipes seven feet and over, and I heard after I left

they had considerable trouble with freezing of the mains. In Den-

ver the mains are covered about four feet ; in Leadville, eight and

one half feet."

Mr. Aeeardt.— " There is a royalty on the pipe, is there not? "

A.— "Yes, but it is merely nominal. Mr. Allen, who had the

patent, has given us the right for this part of California and for the

Western States.
'

'

Q.— " In building a line of pipe, how much care do you have to

take in laying it to exact grade before tightening the bands and fill-

ing the trench ?
'

'

A.—"The pipe is laid to the trench as graded, and the bands

then tightened. We do not dig the trench wider than we can help,

and wTe aim to have an equal space on each side of the pipe to

work in."

Prof. Keith.— " How about expansion ?
"

A.— " I have always laid this pipe in a trench, and have taken

pains to have it back-filled immediately after construction, so that

there would not be great changes in the temperature of the pipe.

Where the pipe had been exposed I have never noticed any expan-

sion. As regards expansion caused by saturation, the swelling of

the wood lengthwise causes the butt joints to become perfectly

tight."

Q.
—"Have you ever had trouble from animals and rodents

knawing the pipe in pursuit of water in a dry country ?
'

'

A.— " I have never known any trouble from this source."
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Prof. Carnot.—" It gives me extreme pleasure to be with you

tonight. I am very glad to have had one opportunity during my
trip through America of seeing some society of this kind, and the

tone and scope of the discussion of its papers. I must say I have

been very highly gratified. The subject is entirely a new one to me.

It appears to have been handled in a very able and thorough man-

ner, and there is much food for reflection. I would have liked, how-

ever, to have had a few more figures in regard to prices for compar-

ison of its cost with that of other kinds of pipe.

As far as I am aware, we have no wooden pipes in Australia. Up
to a few years ago we used cast-iron pipes, then an innovation came

in the way of wrought iron, and that is now extensively used.

During the past five or six years there is an entire cessation almost

of the use of cast-iron pipes. In Melbourne we have works where

machinery is used for manufacturing wrought-iron pipe, and it is

turned out in large quantities. One point of interest to me, and

one I have never been able to get any satisfactory information upon,

namely, as to how far the lap of the plates and the heads of the

rivets impede the flow of the water.

This timber pipe is quite a novelty to me, and the idea of mak-

ing a large water main out of timber comes to me certainly in the

light of a revelation. The question that suggests itself to my mind,

of course, is how far is it applicable to the conditions that exist in

Australia ? We have a very small supply of pine wood ; all our

wood, as a rule, is very hard indeed, and intensely hard after it is

seasoned. Here, as I understand, you have a pipe which is cheaper

than either cast or wrought iron, which, as far as can be seen, is

equally durable—at any rate, quite as durable as wrought iron—for

I presume, the bands could be protected as well as the iron of

wrought iron pipes could be protected. We are told, that as far as

seen, when underground it is cleaner and smoother than cast-iron

pipe, and, of course, much more so than the wrought iron. It cer-

tainly seems as if it were a great improvement, and was likely to be

of very great value indeed. Knowing nothing about the subject

practically, myself, I cannot add anything further, except to say that

I feel very pleased indeed with the paper, and also with the discus-

sion. It seems to me that it is a very marked advance in connection

with water supply matters.

Of course the question of how it would do for sewerage is of still

further interest. We are about to expend several millions of dollars
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upon sewerage works in Melbourne. It would be interesting to

know if pipe of this description would answer the purpose.

There is another pipe I would like to put in comparison with it,

and that is the earthenware pipe. It is comparatively cheap ; it is

very smooth and cleanly, but will not stand a very great pressure.

We have used it to some extent for carrying water supplies, and

with some success. But for sewerage purposes it is universally used.

Perhaps the use of wooden pipe for sewerage purposes is a little

remote.

I thank you for this opportunity of addressing the meeting ; I

only regret that my departure for Australia on the steamer tomorrow

will prevent my meeting with the members and becoming personally

acquainted with them."

Q.—" Is not the use of earthenware pipe naturally a restricted

one for water supplies, on account of the inability of the joints to

withstand ' water hammer ' ?
"

Prof. Carnot.—" Of course we only use it under circumstances

where 'water hammer' can be guarded against. I have known,

however, of earthenware pipe being used with success in conducting

water for small towns, for instance where water has been taken from

an aqueduct, a distance of several miles to a surface reservoir, metal

pipes being used to conduct the water from the reservoir to the

town."

Mr. Vischbr.— " While not strictly pertinent to the subject of

wooden pipe, I would like to ask if any member is able to express

an opinion as to the relative merits of steel and wrought iron as

regards durability. Perhaps Mr. Dickie has some data upon this

subject ?

"

Mr. Dickie.—" I think durability would be in favor of the iron
;

it would depend, however, mainly upon the coating. When the

coating is gone the life of the pipe is very short, as we all know in

handling pipe.

I have listened very attentively to this subject tonight, but there

is one thing I must say I cannot understand. In this wooden pipe

it is not claimed that the wood presents any resistance to the pres-

sure ; therefore it is no factor whatever in the strength of the pipe.

If the wood is banded by steel, there must necessarily be as much
steel in the bands as would make a steel pipe of the same strength.

Now, steel formed into bands with a head on one end of the band

and a nut on the other will certainly cost as much as manufactured

steel pipe. Under these circumstances I do not see how the wooden
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pipe can be made cheaper. I am talking about a pipe under pres-

sure. The thickness of the metal is dependent upon the pressure it

has to stand. Now I take it that the bands of a wooden pipe, under

a head of 200 feet, would cost as much as a steel pipe carrying the

same head. I think the cost of manufacturing steel into pipes in

San Francisco is not more than seven eighths of a cent per pound,

and that would be the amount that you would have for manufactur-

ing the bands and making them ready for use in supporting the

wooden pipe. The thread cut in the band takes out about the same

amount as is taken out of a double-riveted iron pipe, so that the

amount of material would be absolutely the same. I am not clear

about the relative cost of pipe as represented by Mr. Henny's

diagram ; the difference, however, appears to me too much. As
regards the steps shown in the diagram, when material is ordered for

pipe at the mills, the increase of the thickness of the pipe is a very

small factor. I know of instances where the variation in thickness

of metal is very small indeed as pressure increases. I think this can

be regulated as closely as the spaces between the bands of wooden

pipe.
'

'

Mr. Hknny.—"In answer to Prof. Carnot's remarks regarding

exact figures as to the cost of this pipe, I can give list prices, quoted

by the Excelsior Redwood Co. They are for pipe, banded every 12

inches and include cost of erection :

12 inches .... 80 cents 36 inches 12.05 72 inches $ 5.60

16 it $1.00 42 i i

2.35 84 a
.... 7.25

20 a 1.30 48 i i

2.65 96 a
. . . . 9.60

24 i i

1.50 54 a 4.35 108 t i

. ... 10.80

30 t i 1.75 60 k 4.80 120 a
. ... 13.10

Professor Carnot thinks that wooden pipe is about as durable as

wrought iron pipe, but it appears to me reasonable to suppose that

its life is much longer. As Mr. Dickie remarks, when the coating is

gone the life of sheet iron pipe is very short. This holds good for

those parts of the pipe where the coating has been knocked off, or is

cracked, or is imperfect. For, under ordinary methods of pipe lay-

ing, who can guarantee absolutely perfect coating after the pipe is

laid ? Now the slightest imperfection in the coating leaves but from

2V to tV of an inch of short-lived material to rust away, in order to

have a leak. If one could keep sheet iron pipe tight, notwithstand-

ing its rusting through in spots, until enough metal is worn away to

make the pipe burst, then its life would approach that of wooden

pipe. On the grade line, 1 agree with Professor Carnot that vitrified
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sewer pipe is to be preferred, to wood. But, I think, the largest size

manufactured is 30 inch, and at that size it becomes very expensive.

Then it must be kept to the exact grade line, as the cement joints

cannot be depended upon under even slight pressure.

In comparing the diagrams of cost, Mr. Dickie appears to mis-

understand me, as I do not claim that under high pressures wooden

pipe is cheaper than sheet iron pipe. I believe to have called your

attention this evening to the fact that no matter what material is used

for the shell, the same amount of metal is required in either case to

resist the bursting strain. What I attempted to show in the diagram

is that, over and above this amount, there is required considerable

metal in the case of sheet iron pipe under low pressure, simply to

make the pipe stand up under outside pressures. It is under light

heads that wooden pipe has the advantage of cost over sheet iron

pipe, but it has the advantage of durability under all pressures."

Mr. Vischer.— " The longitudinal stiffness of the wooden lining

should make the pipe self sustaining for certain lengths when carry-

ing water, thus making it available for support on trestles if desir-

able. This may not often become necessary, yet I have known a case

in the Sandwich Islands where this quality, if it exists to any extent,

would have been highly in its favor. A swamp, with rock bottom, was
overlaid by oozy, almost fluid mud, two to four feet deep. Trenches

could not have been dug, and by far the simplest method would be

to lay the whole pipe on low horses above the mud surface. Here

all the material would have had to be packed on the men's backs

for several miles, and the extreme lightness of the parts of which

the stave pipe is built would have greatly recommended it. In fact,

this quality should not be under rated, for lightness of parts is often

more essential, where transportation is difficult, than lightness per

foot of finished pipe."
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ENGINEER CORPS, TJ. S. ARMY.

To the Technical Society of the Pacific Coast :

Having received the following communication from our distin-

guished Past President, Col. George H. Mendell, Engineer Corps,

U. S. Army, I feel it incumbent on me to present it here with

Colonel Mendell's consent, and in accordance with the suggestion it

contains, to offer such personal explanation as the circumstances

call for.

Colonel Mendell's communication is as follows :

" Mr. John Richards,
President of the Technical Society, San Francisco, Cal.

Sir :—In the annual address to the Society of which you are

President, read on January 15, 1892, the following remarks occur :

'

'
' The improvement of rivers and harbors by the general govern-

ment I think had better not be mentioned. So far as this Coast is

concerned there seems no complaint, but on the Atlantic side the
record is not one to call for commendation, when compared with the
achievements of private enterprise.'

"

My acquaintance with the improvements of rivers and harbors on
the Pacific Coast permits me to say that there is no reason, relating

to the works themselves, why they may not properly be mentioned
and discussed. The engineers responsible for the works not only
can have no objection, but would doubtless favor thorough discussion.

My acquaintance with works of this character on the East of the
Rocky Mountains is less close. I know, however, many of the
engineers who ha e now, or have had charge of these engineering
works to be men of character and ability.

The opinion which you express, to the effect that these works are

not worthy of commendation, is not the one general^ held, and is,

I am assured, a mistaken view. If it were otherwise, the direction

of these works would long since have passed into other hands. But
you appear to have reached your conclusion after study, implied by
your references to a record.

You may be in possession of information not generally known.
The subject is one of general interest, and of great importance. The
reputation of a worthy class of men is assailed by your statement.

You will therefore doubtless perceive the propriety, upon request
now made, of laying before the Technical Society, or otherwise
making public, the facts which, in your opinion, justify the disparag-

ing assertions and implications contained in the quoted statement.

Very respectfully,

(Signed.) G. W. MKNDKlvL."

*A communication read at the regular meeting of the Technical Society of the Pacific Coast
March 4th, 1892. Republished by permission.
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In respect to this communication, and the subject incidentally

referred to in the address, the works in question are matters of

national and general concern, and involve features quite distinct from

and independent of the ability of the Engineer Corps, which it was

not the intention to call in question at the time of writing 1he sen-

tence quoted from the annual address.

The words used hardly call for this disclaimer of any intention

to reflect upon the personelle or qualifications of the Engineer Corps.

If so, full apology is now made, but as before said, the works are of

public concern, subject not only to the criticism common to all such

undertakings, but in greater degree, because executed outside of

what may be called the profession in general.
h

My impression cannot therefore be considered as carrying other

weight than that of personal opinion, and as such, liable to error
;

especially as in this cast the subject pertains to a branch of engineer-

ing work with which I am not familiar.

There was in the use of that term '

' record,
'

' no intention of

declaring information, except in a limited degree, other than is open

to everyone in the technical and secular literature of the time ; in

this sense the term record was employed.

It must be admitted, even by the Engineer Corps and their

friends, that serious criticisms of many of the river and harbor

works on the Atlantic side of the country have appeared recently in

journals of good, or even high standing, and at times over the sig-

nature of civil engineers of wide repute.

I do not think it necessary or expedient to cite references gener-

ally accessible in current technical literature, or to seek support for

my statement in such expressions as those contained in a recent

report to the St. Paul Chamber of Commerce by a committee of

theirs, on the works carried out on the Upper Mississippi River.

Such presentations here would perhaps lead to a spirit of contro-

versy, undesirable and unnecessary if Colonel Mendell will admit

that such published matter was sufficient to call out the expression

used in respect to government engineering works on the Atlantic

side of the country, especially as at the time of writing no reply had

been made to some of the most serious of the charges presented.

I think it due to Colonel Mendell to say that since receiving his

communication, some inquiry among the profession here develops

the fact that his own administration on the Pacific Coast has not only

escaped criticism among the profession generally, but earned both

approbation and admiration.
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As even errors and mistakes can have a useful side, so it may be

in this case, if the criticisms of public works will bring to the notice

of this Society, the points in controversy between the private

and government engineers in the East, especially if such considera-

tion will induce Colonel Mendell and his staff to lay before the

Society information respecting works under his administration, which

will have an especial interest to the members.

February 22d, 1892.

Since the preparation of the foregoing communication I have

received from Colonel George H. Mendell documentary evidence of

both a public and private nature, showing beyond mistake that not

only have the works in the upper Mississippi been beneficial, but

that such works have met with commendation from all but a few

sources among those interested.

The papers submitted by Colonel Mendell are :

( 1 ) A communication from Major A. Mackenzie, in charge of

the Government work on the Upper Mississippi River.

(2) Communications to Major Mackenzie from some of the prin-

cipal steamboat lines, accompanied in some cases by records and

dates of a character to show an improvement of the channels, and

commendatory of the works carried out under the Corps.

(3) Private letters by shipping firms, asserting that the works

under Major Mackenzie's administration, have been of great benefit

to the interests of navigation.

(4) A communication from C. C. Andrews, Chairman of the Com-
mittee on the Mississippi River, St. Paul Chamber of Commerce,

stating that the resolution passed by the chamber on Dec. 10th,

1888 was a mistake in so far as being a concensus of opinion in that

body, having been withdrawn or rescinded by a subsequent resolu-

tion passed on the 17th of December succeeding ; also saying, that

the Government Engineer Officers enjoy fully the confidence of that

Chamber.

(5) Quotations from the Editorial Columns of the "St. Paul

Pioneer Press," of Dec. 12th, 1888, condemning and denying the

allegations set up in the resolution passed by the Chamber of Com-
merce on Dec. 10th, 1888.

The copious nature of the public portion of these various docu-

ments prevents them being presented here, and it is not necessary, as
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Colonel Mendell indicates, further than to, on my part, concede the

error of the statement at first quoted from my annual address.

My information respecting the Government engineering works on

the upper Mississippi was mainly of an ex parte nature, derived from

private sources and from newspaper clippings with dates removed,

but left to inference as being current.

I think that the substance of these remarks, spread upon the

minutes of the Society, will very fully eliminate any effect produced

by the remarks in the annual address.

As the editor of a publication dealing to some extent with engi-

neering matters, perhaps my opportunities for observing the untruth

and unreliability of floating news is greater than with most mem-
bers of the Society, and I take this occasion to say that the untrue

and inexact part is the main one.

San Francisco, Marcli 4., 1892. J. Richards.

THE TECHNICAL SOCIETY OF THE PACIFIC OOAST.

At the regular meeting of the Technical Society, on March 4th,

1892, Dr. R. Heidrich addressed the members on the subject of

Mnemonics, and its usefulness in mentally retaining data and form-

ulae. Examples were given to show the simplicity of impressing the

mind with a subject, connecting this with any other fixed in the

mind, and calling up that subject, thereby, at any time. Dr. Heid-

rich had committed to memory the first fifty logarithms to seven

places of decimals, and repeated them at the pleasure of the mem-
bers to any desired natural number.

The interesting subject was discussed, after which a vote of

thanks was passed for the author. This lecture will be published in

a subsequent bulletin of the Society.

The Nicaragua Canal Committee having been requested to make
a report in the near future, the Chairman of that committee

announced that one would be submitted at the next regular meeting.

The following new members were elected :

Conrad Eimbeck, Civil Engineer Guaymas, Mexico.

D. C. Henny, Civil Engineer San Francisco, Cal.

Alex. M. Reynolds, Civil Engineer Seattle, Wash.
Arthur H. Sanborn, Ass't City Surveyor San Francisco, Cal.

Four new names were proposed for membership and referred to

the Board of Directors.
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EXTRACTS FROM A NOTE BOOK.
[BY "TECHNO. "J

NO. XIV.

-We went around to visit some of the Slojd schools

here in Gothenburg, and the name calls for a digression. The
letter '

j
' in the word is not the grating Latin or French one that sets

one's teeth on edge, but is simply ' i, ' long. They call it ' i ' and put a

dot over it. When I say ' i,' don't understand that letter in our Eng-

lish tongue, which of all other letters is the most awkward to pro-

nounce—a sound that is unnatural if not repulsive. I mean long ' i,'

nonexistant as a sound, I believe, in any other language. This

letter is ' e ' long in all tongues but our own, so '

j
' is simply ' e

'

long.

This explanation I make on behalf ol those poor wits who make
jokes on such names as " Bjornson," which is spelled as rationally

as
'

' Smith " or " Jones.
'

' Bjorn is ' 'bear,
'

' and Bjornson is the son of

a bear, or of a man by the name of " Bear," to be more exact. In

order to understand this matter, one must keep in mind that Scan-

dinavian etymology and syntax are rational and systematic, and Eng-

lish are neither. I could go on and show how ' i ' or '

j
' became meta-

morphosed into that saw-filing sound we give to the letter, but it is of

no use, and what is of more interest is to note that Scandinavian names

always, or nearly always, mean some natural object, such as moun-

tains, rivers, streams, animals, and so on, while in Saxon lineage we
have handicraft, such as weaver, carpenter, smith, and the like.

Scandinavian names are an interesting study, and will be found, in

nearly all cases, to contain a "root" as above. Berg, (mountain);

strom, (stream); lof, (leaf); orn, (eagle); ek, (oak), are examples.

The alphabet contains twenty-eight letters, counting the modified

vowels a, o and 6. The latter is long o. These twenty-eight letters

have one sound each, no more, no less, and where an assemblage of

them makes up a word, one knows*what to call that word.

Some years ago it was discovered that the letter ' c ' was super-

fluous in the Swedish language, as it is in English, and it was cast

out. The academy of something, at Stockholm, requested all

writers and printers to omit this letter, and the thing was done. In

America, or England, the people would at once have doubled the

number, if such a request had been made. This useless letter ' c,'

which has in English the sound of ' k ' and of ' s ' but no sound of its
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own, had smuggled itself into about fifty words of the Swedish lan-

guage, taking the place of ' k ' at*the beginning of words, in which

connection only it was found. It is gone now in Sweden, and let us

hope will be gone some day in English as well.

—Reverting to schools in Sweden, my own notes,

while they may be in better diction, do not compare to my Uncle's

comments when he can be persuaded to talk. It seems this school

matter has interested him in some way, at any rate he understands

it, as will appear from the following, jotted down from one of his

lectures.

" Schools ? " said he, "Any one who visited the Vienna Exhibi-

tion, or any other exhibition for that matter, where there were

school exhibits, will know what schools are in Sweden. Why, a

child learns its letters and to spell in four languages all at the same

time, and learns the whole much better than one and almost as easy.

The girls learn to make their own clothes and to make bread, as well

as the piano and deportment. At two in the afternoon they sing.

Sing ! I say, not ' squawk.' Sing so that visitors come to hear the

music, just as they would go to a concert. I am speaking of

elementary schools now. At some hour in the day the boys are

called out for ' drill ' in a gymnasium, by the ' Ling ' system they call

it, after some man who connected calisthenics to science. There is

no rough and tumble business, but strict drill, by an officer of the

army usually, who is detailed for that purpose. It is a wonderful

performance, better than a theatre, and of infinitely more use. I am
not a schoolmaster, nor the custodian of boys, but I know a school

when I see one, and they can be seen here.

These people are housed in the winter in close rooms. Ventila-

tion is estimated by the cubic foot ; a foot of air and a foot of cold,

they come in together, but, nevertheless, as you ma}^ see, the people

are sturdy and strong.

Besides the elementary schools, or the secular schools, there is in

evety town of any size a technological school, and filled up too.

Take Jonkoping for example, an inland town, on Lake Wetter, with

about ten thousand people. There is there a technical school or col-

lege equal to some of our best, so are there all over Sweden, and

have to be.

What are these people to do on this poor peninsula that produces

mainly granite, stunted pine trees and ice, with a few cereals, such as

rye and oats ? The people must go ' outside ' to hunt for a living,

and to do this must know something. Formerly they were driven
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out by law, that is, a large part of the boys were, who found the

law congenial because it gave a kind of warrant for robbing the

coasts of the English Channel and everywhere else they could reach

with their boats. Schools they must have in this day, and then

when they go out into the world they soon learn the practical part

of what they have already the rudiments and theory. Those that

learn trades here stay at home, and now-a-days very few but the

peasants or poor farmers leave this country. By the way, it is a

strange thing, and a fortunate one, too, that the poorer a country is

the stronger the people's attachment to it. This poor frozen land,

with night twenty-one hours long in winter, and land that an

American farmer would not think of cultivating, is to the Swedes

home, and beautiful. Gamla Sverige is the refrain of their songs,

the subject of their poems and traditions. The particular blessed

spot of the earth."

The foregoing, taken in all, is the longest and most

moderate speech my Uncle has made. It is owing to the somnolent

environment of the country. No one is in a hurry here. There is

not quite as much '

' tomorrow '

' as with our Latin friends, but near it.

Tomorrow we start through the Gotha canal for Stockholm on one

of the little iron steamers that run in that trade. There are about a

hundred of them, and among these a dozen or more fine packets for

passengers.

-At nine o'clock we cast off, and our little steamer

began ascending the Gotha River, or a branch of it, because when

we were fifteen to twenty miles out we came to a high hill, on which

was an old castle in ruins, and on passing around that, came to

where more than half of the river struck off in a northern direction

to the ocean by a shorter route. Some farther on we came to the

first rapids and went through some locks, or sluices they are called

here. This fall is a small one, of only ten feet or so, but in an hour

more we ran into a great pool overhung and darkened with timber,

and resounding with a roar like Niagara. This was the foot of

Trollhatta (witch's hat, or cap), the greatest waterfall in Europe,

where 80,000 cubic feet per second come tumbling over ledges for a

height of 109 feet. The whole rapids are 5,000 feet long, but there

is one clean jump at the head of 40 feet or more. It is a remarkable

place. Wild, weird, noisy and grand will do as adjectives, but what

astonished me most was to see our little steamer, which we had

abandoned, slowly " climbing the hill " at a right angle to the river.

We followed up the boat, fearing it would diverge off into the country,
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but it kept straight on, lift after lift, until it was 110 feet above the

dark pool from which it started. We all clambered up the hill and

on board again, and started in the first stretch of artificial cut, or

canal proper. The whole of this great work of the sluices is not

made in the usual way of built up masonry. It is " carved out of

the solid granite."

Now that we are in the real canal, I will explain something of it.

It was not a very rapid work. They were 400 years in making it,

or a part of it at the eastern or Baltic end. The western end, from

L,ake Wenner to the North Sea, was completed in 1800, or nearly 300

years after the scheme was first considered, and after more than 100

years of actual work, some of which was lost, because there is a lot

of unfinished cutting at Trollhatta, up alongside the falls, that was
abandoned. The canal may be called a series of links, or sections,

connecting lakes. Sweden is covered with lakes, and contains the

two largest in Europe, Wenner and Wetter, through both of which

the line of the canal passes.

The extreme altitude attained is 300 feet, at Viken. There are

74 locks, 37 on each side, and they are "there to stay." Some of

the work looks queer and primitive to modern eyes, but, for the

time, was done as well as human knowledge would permit. Telford,

the great English canal engineer, was, for a time, engaged on the

work. There were, of course, many engineers. It takes quite a

number to last out a 400-year job like that.

It is 300 miles or so by canal from Gothenburg to Stockholm,

which is 270 more than I inferred from the distances set down here.

Swedish miles, contrary to the usual laws of expansion and contrac-

tion, have in this latitude lengthened out to six times one English

standard, and one must keep this in mind traveling here. The time

is about three days in all, by steamer, and the trip one of the most

enjoyable that exists. The meals or food is in a measure a la carte,

and you keep your own account in a book hung up for that purpose.

At the end of the journey you foot up your own account, and pay

the Mam'selle in charge. There is no cheating, or thought of cheat-

ing. There is no energy to waste on such things here. It is not

agreeable. It don't pay, as we would say. The labor and anxiety

of bargaining and watching to avoid cheating is a heavy load, and

these people seem to escape it somehow, as my Uncle has already

explained. It would be a curious problem if we could know just

what part of human effort is directed to the avoidance of being cheated.

It is a considerable part, and includes much more than we suppose.
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The money here is at first a little confusing, like the '

' reis
'

' of

Portugal, but when learned is a very plain and sensible system. The
unit is a "kroner," worth twenty -six cents of our money. This

kroner is divided into 100 parts called " ore"; so that when one is

informed that a cigar is fifty ore, the statement calls for surprise.

There are little silver coins of five and ten ore, also copper coins of

small value, but the main currency is paper money of the most sen-

sible kind I have ever seen. The bills of small denomination are

about the size of a common letter envelope, 3X5 inches, and form a

convenient pocket size. Their denomination is indicated by unmis-

takable marks, so there are no errors in counting. Larger bills are

just double this size, so as to match when folded once.

I had no trouble in paying accounts, for, as my Uncle suggested,

I hand over the money at hand and the seller takes out what is

coming to him and returns the rest. No one wants to cheat you.

No one thinks of such a thing.

This is the strangest navigation I have ever seen, and so

remarked to my Uncle as we were entering Lake Wetter. '

' Strange,
'

'

said he,
'

' You should be here some time when a squall comes down
on this pot hole. Why it picks the water up and scatters it over the

hill sides ! You will not see a boat on this lake, and scarcely a sail.

They do not dare to have them. Away yonder in the distance you

can see Jonkoping. Ten thousand people there, and scarce a pleasure

boat in the town. It is sure death to be caught 100 yards from the

shore when a squall- comes down. Comes down, I say, that is comes

over the mountains down on the water, and sometimes strikes it flat,

sometimes the other way, and at all intermediate angles. I have

seen the canvas on a small boat out on the coast at Gothenburg,

pulled away and standing straight up in the air, here it is worse."

I tried to think what was worse, and resolved never to do any

boating on Lake Wetter.

(lo be Continued.)
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MODERN BRAKES AND RAILWAY DISASTERS.

BY OTTO VON GEEDERN, C E.

In a recent letter from an old colleague, Mr. Hector von Bayer,

who is a prominent civil engineer in Washington, D. C, my atten-

tion was called to a subject which, for a number of years past, has

been closely followed by this gentleman.

He justly claims as one of the principal causes of railway acci-

dents, the invention and introduction of the powerful brakes

employed at this day, especially the air brake. While he empha-

sizes the great utility and the necessity of this meritorious device,

by which a heavy train may be suddenly stopped, and which, no

doubt, has prevented numerous accidents, he does not hesitate to

state that there are also attending results of great evil, that either

have never been fully realized, or are constantly overlooked and

treated with intentional silence.

In checking the velocity of a rapidly moving train with this

effectual contrivance, nearly all the energy of the tremendous load is

taken up by the friction between the train and the track, and the

result must necessarily involve the most dangerous strains upon the

latter, and create a movement of the track, or rather a tendency to

compress the rails in a longitudinal direction. It can readily be

imagined what the effect must be upon the permanent way, for the

rigidity of the rail is put to the severest test
;
particularly will this

be the case in curves or badly constructed sections of track, for any

fault or weak point is certain to give way under such strains. The
general result is that the rails will be deflected, being either raised

or depressed, or they will spread or close horizontally.

In the case of a bridge it will cause a movement of the structure

in the direction of the train under check of the brake.

These are the main points that are brought out in the observa-

tions and studies made, and that they are based upon facts and data

well founded, quite a number of cases will fully substantiate. I

have extracted two, to convince the reader of the truth of the asser-

tions of my friend.

In the horrible railway accident at Ashtabula. Ohio, on the 29th

of December, 1876, a little after 7 p. m., during a severe snow-

storm, the engineer failed to see the light that indicated the

approaches to the bridge, (and where the railway station lay in
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close proximity) may be explained by the theory of energy imparted

to the structure.

Constructed in iron, after the Howe system, it had a span of 120

feet. As soon as the train had reached the bridge under full speed,

and the engineer became aware of his whereabouts and the close-

ness of his stopping station, he instantly put on his air brakes
;

these were pressed with full force against the wheels, and the bridge,

abutting against the stone pier ahead, suddenly buckled up, and rising

immediately in front of the locomotive, parted under the tremend-

ous strains, and precipitated the train to the bottom, 86 feet below,

and to destruction.

Mr. von Bayer relates an instance that came under his particular

observation, which proves absolutely how dangerous these strains

are, and what effect the air brakes can produce under conditions

commonly arising.

Examining the draw-bridge over the Genessee River, at Charlotte,

near I,ake Ontario, he noticed that the station on the west side of

the stream was located quite close to the end of the bridge, and that

the trains approaching it from the east would frequently apply

their brakes while crossing the stream in order to make a halt there.

Shortly after the completion of this structure it was noticed that

it began to jam against the stone wall of the western abutment, and

that it could not be turned without first chiseling off the stone

facing. This operation was repeated at regular intervals by stone

masons whom he frequently observed at work on the western

abutment, while the corresponding gap at the eastern end was just

as frequently bridged over by lengthening the rails to compensate

for the cut on the opposite side. In other words ; the bridge traveled

westward in the direction of the moving trains. Watching an

approaching train and seeing the brakes applied while crossing the

bridge at full speed, he observed that at the same moment the entire

structure was forced towards the western abutment until it brought

up against the wall there. It needed no further demonstration to point

out a hidden danger, to which the attention of the public had never

been called. The center or turning pier of this bridge, which

proved to have a considerable leaning over to the westward, will have

to be replaced sooner or later, for if the injudicious application of the

air brake be continued another horrible disaster will surely be

recorded in due time.

In a number of railway accidents the same theory will furnish a

satisfactory explanation of the cause, where the most detailed exam-
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inations of experts have failed to throw any light on the subject.

There is no doubt that this matter is worthy of the full considera-

tion of those in authority, and the great traveling public in

particular.

To avoid accidents of this nature all track constructions should

be thoroughly overhauled to ascertain if they be sufficient to stand

the test of suddenly applied modern brakes. Railway stations should

not be located in immediate proximity to a bridge. A locomotive

engineer should be cautious in the use of his brake when crossing

bridges or running on curves.

We are dealing with an element that, like many others, is of the

greatest benefit to us when properly manipulated, but may become a

fearful enemy and destroyer if we fail to watch and control it

intelligently.

ON WATER FRONTS.

In Bonnie Dundee, in Scotland, they do things better than in

Oakland, Cal. Many years ago a " Provost" there, which means a

mayor, and is a better term for that functionary, was instrumental

in a wonderful improvement, and at the same time turned a penny

for his sel'. The water front was a long, dreary waste of four miles

or so, lined with wrack and worthless jetsom, dead fish, and oiher

debris-, much as the front of Oakland now is. As in Oakland, a rail-

way wedged itself in between the people and the water front and

essayed to build a stone wall, one of granite, along the water front.

The people for years assembled on Saturdays, and with a batter-

ing ram, proceeded, in an orderly way, to knock down the masonry

at the ends of the street. On Monday morning the railway company

proceeded to build up the wall again ready for the next Saturday

onslaught of the citizens and the ram. Finally, like all things

earthly, this came to an end with a court decision, that confirmed

the rights of the citizens to keep their streets open to the water.

Our Oakland friends do not attach the same importance to public

rights, and seem to lack the vertebraical rigidity required to batter

down a railway's wall, but this is not our story, at least not the

main part of it.

The canny Provost, of Dundee, proposed to the citizens that he

would build an "esplanade" on the water front, granite faced,

paved, and complete, reaching out 650 feet, and present the whole a

free gift, if the city would give him a goodly strip at the back on
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which to erect warehouses. This was done with alacrity, also with

circumspection, because by some careful figuring it was found that

the investment was first-class, as we would say. The Provost

offered to repeat the matter and build more esplanade, but he was

limited this time to twenty years' use of his strip at the back, and

again made money.

By this time the citizens concluded that the building of granite

esplanades was a good business for them, and accordingly built and

kept on building for "five miles " or so, and now have one of the

finest embankments in the world, that returns a good share of the

city's resources, and is, among all other things, Dundee's greatest

pride.

This far is a story, suggested by reading, in a bright little paper

of our neighbor city, a suggestion of how one might ascend the

hills behind Oakland and see the city spread out like a picture, only

much fairer than any picture, and then beyond see a dead coast line

of mud and silence, where no one had any right to go, a wall, as it

were, shutting out alike, streets, business, life and prosperity.

Farther back, a little more than two decades, we can imagine the

people chuckling over their astuteness in forcing from the railway a

right of riding free down to the water, in a lane. A wonderful con-

cession, of which the public are informed by an ungrammatical proc-

lamation that was formerly posted up in the railway cars. We have

not dared for some years, to look at it for fear of corrupting the syn-

tax of this Journal, and from a lost hope ot finding out its meaning.

Now the inference and deductions are as follows : The first care

of a railway in entering a prosperous city or town is to cut off its

water front, if it have one. This is obvious strategy. Nothing

delights the heart of a railway man so much as a line around a

water front.

There is little comfort in this for our friends of the Oak city. It

is easy for even dull folk to point on what " might have been," and

we have no pleasure in salting wounds for which we have no

remedy, but there is a lesson to be learned for the future. There was,

at the time of the Carpentier contract in Oakland, by which the city

lost the greater part of its water front, plenty of able men who foresaw

and understood the consequences to follow, but it so happened, as it

happens now, there and elsewhere, such men do not administer

municipal affairs. The best government is government by the best

people, and until this is learned and practiced there is little safety

for either public rights or public property.
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A CASE OF COMPETITION.

The Westinghouse Machine Company, of Pittsburg, Pa., send

us the engraving opposite, showing the power plant of the electric

light company at Mount Morris, New York.

At the further end of the room can be seen a
'

' Green '

' Corliss

engine, 26" X 48", which represents the centralized or slow-speed

system. In the central part of the room is a "Ball" high-

speed, horizontal, double-acting engine, 12" X 13", while in the

foreground is a Westinghouse compound, single-acting engine,

18" X 30" and 16" stroke. The plant furnishes 11,000 incandescent,

and 850 arc lights.

This is a kind of test case. The original intention was to

employ three Corliss engines, but the comparative performance of

the three types of engines has modified this plan, and as the West-

inghouse Company claims, additions to the plant, now soon to be

made, will include only high-speed engines, and most likely the

single-acting type.

The question of centralized power by means of slow-speed

engines with distributing gearing, compared to segregated engines

directly connected to dynamos, is one of the most interesting prob-

lems connected with modern mechanical engineering ; not that there

is a debatable problem, covering all cases, but in respect to common
cases, when either method is applicable.

The question divides itself into two heads of almost equal impor-

tance, one mechanical, the other economical, that have generally to

be balanced one against the other. These two branches of the

subject become entangled together. In the matter of attendance, for

example, there is the problem whether that belongs to the mechanical

or economical side.

One man can attend to 1,000 horse power represented in a single

Corliss engine, but in the case of what we call high-speed engines

of the double-acting class, 1,000 horse power is apt to require three

or four men for the same duty. In the single-acting class attendance

falls below even the Corliss engine, because the attendant has no

particular function to perform, in fact there is nothing that can be

done in the way of setting up, oiling, and so on. We have seen one

man in charge of ten Westinghouse engines who pronounced it

a " lonely kind of job."
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The main point of difference in public estimation is steam

economy, or fusl economy rather. This is apparent from the "log,"

but may be a very deceptive element when put with other factors on

the slow-speed side of the problem and cast in with the aggregate

of running expenses, distributed over a season. Just now, in this

country, and as may be said from the first in other countries,

directly geared engines have taken the lead, and we seem to be

coming, all the time, nearer to what may be called a
'

' steam

dynamo," that is, when a generator will consist of a steam cylinder,

piston, shaft, armature and fields, as one distinct machine. The
term '

' steam dynamo '

' is not unusual now, and certainly applies to

such types as the Willan and Robinson machines in England, and

the Westinghouse in this country, where the steam portion is an

adjunct to the generator rather than a separate machine.

As to ultimate economy of steam, in respect to types or classes of

engines, considered in the abstract, there is little room for argument,

but, as before intimated, when attendance, a variable* amount of

power, room occupied, maintenance, uniformity of speed, lubrication,

and other conditions taken into account, and then all of these

qualified by adaptation to particular cases, the complexity of the

problem will appear, and in this, as a good many other things, we
will have to fall back upon that inexorable law, the "survival of

the fittest."

ON PILE DRIVING.

A pile-driving plant is not an attractive apparatus in appearance

or otherwise. It seems a crude adaptation to necessity, and, of all

things, without any economic problems connected with it, but this is

a mistake, as will be presently pointed out.

In the early days of pile driving in North Europe, and in the

Netherlands, where almost everything is built on piles, they were

driven by hand, and are yet to some extent. The process is the

same in so far as the ram, guides and general arrangement, but the

hoisting rope, after passing some distance over the pulley at the top,

branches out like a Russian knout, into as many parts as there are men
to operate. The men take hold of these ropes, standing far enough

apart not to interfere with each other, a song is commenced and the

driving begins. The weight, which is usually a heavy one for such

a method, is whipped up to correspond with the measure of the song,

and comes down at exact intervals with a force equal to the aggre-
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gated power of ten to fifteen men, which is applied with a kind of

swing and rythm that far exceeds their weight under a steady pull.

This movement is not easy to estimate or describe. There is at

the start some rebound from the head of the pile, and some accumu-

lation of force from a downward movement of the men's bodies, at

any rate the operation goes on in a surprisingly effective manner,

and at great speed, because the blows are all the time nicely gradu-

ated to the requirements, the same as a single man applies in driving

a stake with a hammer.

This may seem a very crude process, but the piles are small,

hardly ever exceeding eight inches in diameter. The mud is soft,

and the number of piles so great that the supporting power of the

areas driven will sustain the heaviest buildings, steam chimneys and

other structures of masonry.

At Gothenburg, in Sweden, where this method of driving piles is

employed in most cases, an English contractor, taking note of the

matter, concluded it would be a good place to introduce his steam-

driven plant, and, consequently, tendered for some work of the kind

near the mouth of the Gotha River. To his amazement he was

under bid by the hand drivers, and, on investigation, found good

reason for the circumstances.

He tendered for
'

' pile driving,
'

' and we commonly speak of the

process under that term, but the driving part is very often a subor-

dinate one, and frequently the least part of the process. To begin

with, the pile must be selected, brought to the place, then hoisted

and got into position for driving. These operations call for a num-
ber of men, and with small piles handling is much quicker done

with men than with machinery. In driving, a steam engine may
have an advantage, but as one of these Swedish contractors once

said to the writer,
'

' what are my men to do while the driving is

going on ; sit down and watch the machinery ? " The fact is, hand

driving is the cheapest there, also the most expeditious, and the

traveler in these distant lands who writes home letters describing

how the benighted country languishes for modern improvements is

making a mistake.

GUNPOWDER PILE DRIVING.

It is many years ago, perhaps twenty-five, when Thomas Shaw,

of Philadelphia, invented the gunpowder pile driver, and it was a

wonderful invention, one of much ingenuity and boldness, that failed

because of attendant causes, the same as the steam drivers failed in
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Sweden. The Shaw gunpowder or explosive machine wras the only

really scientific one, in so far as the application of force, that has

ever been invented for pile driving. The work was done by a

" push," which avoided the inertia of the pile that consumes a great

portion of concussive blow7s, such as are given by a falling weight.

On the top of the pile wTas set a kind of cannon, with a concave

base resting on the wood. On the ram, or falling part, wTas a piston

that fitted closely in the bore of this cannon resting on the pile. A
cartridge not much larger than is used in a musket is dropped into

the cannon, and the ram is dropped from some height above where

it had lodged at a previous stroke. As the ram came down the pis-

ton entered the bore of the cannon and compressed the air entrapped

therein, exploding the gunpowder by the heat due to the compressed

air. The momentum of the descending ram was thus an initial force

cushioned on the pile by the compressed air in the cannon, then fol-

lowed with, or extended b}r the greater force of the recoil after the

explosion, or the "kick," as Mr. Shaw called it. Instead of the

weight falling on the pile, it was thrown upward, wrhich is the same

thing under the law of direct action and reaction.

The effect produced was astonishing. Piles wTere
'

' pushed '

' into

the hard earth at a rate that no one had ever seen before, or thought

possible. Tables were prepared, showing the effect ; consumption

of powder, loot tons of pressure ; diagrams of the force, and so on.

The operation of driving was one of excitement that caused a won-

derful impression on every one. A man stood on the platform near

the cannon, at the top of the pile, and as the heavy ram was shot

up between the guides, he quietly dropped a cartridge into the

muzzle of the gun. There were grades of cartridges, so the blows

or impulses could be varied at pleasure. No one had anything to do

except the man who charged, and it seemed as though he were

keeping the huge ram up in the air as an acrobat tosses a ball. The
reports from the explosion of the pent-up gases were almost deafen-

ing when the charges were strong, and the whole was an exhibition

that has, perhaps, never been excelled even in attempts to amaze

people with pyrotechnic contrivance.

This far all was well. The piles could be driven against all

kinds of
'

' resistances " in a few minutes' time without the least

injury to the heads, which did not need bands. But after the pile was

doAvn, and the flying ram was caught and held aloft, then came the

query ot "what to do next?" The economical phase was then

reached. The cannon or cap had to be lifted from the driven pile,
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another one had to be raised and set in position, but the gunpowder

apparatus had done its work and did not propose to engage in the

menial pursuit of bringing and placing material. It was like a

mason at the top of a wall, after he had laid the brick on hand, his

part was finished until a new supply of bricks was furnished.

In the case of the pile driver when driving ceased, the disgraced

and displaced donkey engine had to be called upon to raise and set

the pile, first raising the now helpless driving ram to the top of the

shears. When all was in place ready for driving, then the gunpow-

der man stepped forward, the ram was dropped, and pyrotechnics

began.

The system, it was said, was defeated by a question asked by an

Irishman who was watching the process, who asked :
" Why don't ye

raise the tup with the donkey and not waste the powder ?'
' That ques-

tion was not easy to answer. All the elements of a gravity driving

apparatus had to be there just the same, even to hooks for raising

the ram, and why should the engine, like the Swedish workmen at

Gothenburg, sit down to watch the operation of driving ?

These remarks are not intended as a disparagement of Mr.

Shaw's invention. He is an engineer of high skill, who has devel-

oped a large number of useful inventions, and in this one gave to

machine action a new application of forces which, so far as known,

has never had mathematical treatment. The writer's opinion is that

this recoil method, if at all applicable in the useful arts, is more

nearly adapted to forging processes than any other. This impression

is in part due to sonie experiments made before the Franklin Insti-

tute at Philadelphia, at the time of Mr. Shaw's invention—twenty-

five years ago. A small machine, with a drop of six feet or so, was
erected in the laboratory, or in connection therewith, and operated

with gunpowder, or with a free fall as required. The comparative

effect of the blows given by dropping, and by explosion, was easily

discerned by the impressions made in a parallel bar of lead placed on

an anvil beneath the ram. The degree of effect could be measured

very accurately by the depth of depressions made in the lead bar by

the two methods. The result cannot now be remembered further

than that the reactive or gunpowder blows were much more intense,

or so applied as to produce much the greatest effect.

stkam pile; DRIVERS.

Condie, Nasmyth, and perhaps other makers of steam hammers,

have tried direct steam-driving apparatus by which the expansive
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force of the steam was employed to both raise and force down
the rams.

After what has been explained in connection with the gunpowder

method, it will hardly be necessary to point out wherein a steam

hammer, with its greater amount of detail, would fail for the same

reasons. The " adjustments " are the main part, and the driving is

really a subordinate one in most cases, and when the driving is diffi-

cult there is nothing to be gained by such increase of force as can be

gained by direct steam hammering.

The common drop pile driver is indeed a remarkable case of

double adaptation, where two separate and almost distinct functions

are performed by the same mechanism without changes, and in a

complete manner, especially when the tower and moorings are

such as to permit picking up timbers at some distance from the place

the}T are to be. driven. The operation is also one wherein, if we con-

sider the forces employed, the distances or range of movement, and

the result, is one of the most expeditious known.

ELECTRICAL PILK DRIVING.

Mr. Van Depeole has recently given an illustration of how a

pile-driving apparatus can be operated electrically, and has very

ingeniously confined the proposed operation to driving l
' sheet

'

piling on a straight line, the main apparatus being mounted upon a

railwa3r
. This has little to do with pile driving, in the general sense

of that term, and the successful operation of a pile driver by solen-

oids is, we fear, a long way in the future.

In the harbor of San Francisco pile driving has reached its maxi-

mum. The handling of
'

' cargo engines '

' on the wharves has

trained a class of men who are ready for pile driving, and the

rapidity of the movements are wonderful.
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MACHINE DESIGN.

Among the instructors engaged by the Iceland Stanford, Jr.,

University, there is reported, a professor of "machine design."

What this means we cannot say. Inferential^, we would call it the

essence of mechanical engineering, or rather the quintessence of it,

because if machine design can be taught in the abstract, there is

little use of troubling with the rest. There must be some mistake

in terms here, because the most able men, among them Professors

Unwin, Reuleaux, and others, have not ventured further than to

enunciate "principles" that will apply to machine design, but not

rules of practice. Our idea of the matter is that long after a student

has graduated in mechanical engineering, and mastered the curricu-

lum of connected branches, and has been some years in the works,

he may venture in a modified way upon '

' machine design. '

' It

would be a matter of interest to know what the standards are for

even the simple elements of construction ; a grindstone shaft for

example. Some other term would better fit the thing meant, what-

ever it is.

The basis of machine design is .not strains, or the nature of

material in any sense that admits of teaching by rule, or as principles.

It relates to the diversified conditions of application, and there are

but two ways of learning this, that is, by precedent and experience,

both of which give only a limited power of designing, and are far

from constituting it a "profession." The ablest engineers in this or

any other country, at the end of long experience, cannot claim more

than a modified proficiency in preparing designs for machines, and

anyone who can turn this art into a profession can command a salary

of his own choosing.

Take, for example, the best existing books on the principles of

machine design, and compare with practice here in San Francisco.

Anyone who would design machines in accordance with the examples

given, would be laughed at. We do not say that much useful data

cannot be derived from such sources, bearing the same relation to

the practical designing of machines that a table of roots or logarithms

does to computation.
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A NEW ELECTRIC TRACTION SYSTEM.

There has been proposed, and to some extent applied, a new sys-

tem of electric traction for street railway cars, called the '

' Multiple

Distributing-Station System, '

' promoted or represented by the Ameri-

can Engineering Company, of New York.

This system or method is the invention of Mr. G. T. Woods, of

New York, to whom a patent was granted on the 10th of November,

1891, for an electric railway system. There are, as we believe, other

patents, but the one named seems to be the base of the system as it

has been applied at Brooklyn, New York, where a line has been laid

down and operated in an experimental way. The main object of the

system is to dispense with the overhead trolley wires, and thus obviate

the most formidable objection to electric traction on urban lines.

The system of Mr. Woods is by no means easy to explain, or to

understand, by those not skilled in electric matters, and the best

way to attempt such explanation will be to quote from his patent

specification, that portion which "declares" the invention and its

nature, previous to technical description of the apparatus employed.

The specification reads as follows :

"The system, briefly stated, provides for placing the main feeder,

which is insulated throughout, in a hermetically-sealed channel in

the road-bed or carrying it parallel with the road, but not necessarily

contiguous thereto, and locating in the road-bed, af intervals along
the track, terminal heads, and then conneAingl eadii' terminal head
with the main feeder, and interposing in this|fyorking circuit from
each terminal an electro-magnetically-controlled switch or cut-out,

which is located at any point along the route, and in order to make
the system more practical and efficient I group together all the elec-

tro-magnetic contact devices which connect with the corresponding
terminal heads in a section or block of the road, so that when the

road is in operation and any terminal head should appear to be out

of order or damaged the head could be instantly located by examin-
ing the case which contains the magnetic device in connection there-

with. By this system, therefore, the road-bed contains no operative

mechanism of any kind whatever. Hence no derangement could
possibly take place in the road, and as all operating mechanism for

forming the working circuit through the motor is located by the side

of the road—as, for instance, on the sides of buildings, or in cellars,

or area-ways—the mechanism can be inspected and kept in repair,

and, as in practice, only one case or group of these contact devices is

placed in each block, the cost of inspection will be small, and in
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event of accident no test is required to locate the particular portion

of the road where the difficulty lies. It should be stated that this

system provides for placing these terminal heads preferably between
the tracks of the railway, and that normally all the heads are out of

the circuit and can be brought into the circuit only by the passage of

a car having brushes of sufficient length to nearly span three adja-

cent terminal heads, and that the current when once established

through two of the heads or terminals, will positively cut out the

rear terminal by the electrical mechanism which throws in a new ter-

minal, so that an absolute means is provided for making all the ter-

minals, fore and aft of the car, 'dead,' and thus guarding against

any liability of danger from ' live ' terminals.
'

'

The representative here, Mr. T. M. Martin, furnishes the engrav-

ing on page 341, illustrating the appearance of a street railway car,

and the permanent way, including the contact points and brushes,

which can be seen beneath.

The American Engineering Company have constructed a line, or

section of one, on Coney Island, or between there and Brooklyn,

New York, where, it is claimed, very successful trials have been

made under the inspection of city officers, engineers and electricians.

It is also claimed there is no loss by leakage of the current, and pro-

tection from snow, mud and dirt is easy and 'complete. The voltage

employed is so low as to offer no danger to attendants or others.

It is not extravagant prophesy to say that, at some time in the

future, overhead, bare wires or the trolley system, as it is called, will

have to be abandoned. At the same time it would be unreasonable,

in many cases, to say that roads should not be constructed on that

method. The Americans are just now doing in this matter, in an

engineering way, what the French people did for civil liberty a hun-

dred years ago. They are trying experiments for the benefit of the

world, which elsewhere is waiting for the supersedence of the trolley

system, and the valuable experience it has afforded in electric traction

for urban railways. The development of electric traction involves

various problems besides conduction of current, which is, indeed, but

one of many, and the numerous American lines are, no doubt, the

source from which must be drawn the main facts and precedents that

will be developed into the complete art at some future time.

The system above described, if it have the features claimed,

should engage attention everywhere. An illustration showing its

application to lamps for street lighting has been left out of this issue

for want of space.



CONICAL SHELL BEARINGS. 343

CONICAL SHELL BEARINGS.

We have a good many times had occasion to comment on the

vagaries of machine tool design, perhaps without effect, but must

continue so long as tool makers will attempt to adjust conical fitted

bearings endwise in their seats. Just at this time has appeared some

drawings of an engine made by Messrs. K. P. Allis & Co., of Milwau-

kee, in which there is a shifting crank pin fitted into the crank disk by
means of a conical bush which is split into eight parts, showing that

the designer well knew that a taper fit does not admit of adjustment

unless reduced to wedges. At the same time appears a new milling

machine with parallel bearings on the main spindle, surrounded by

conical bushes fitted into the main casting, to be '

' hauled through '

'

for adjustment by means of ring nuts. Now, a fair inference is that

the designer of the engine knew that there is no such thing as

adjustment of a cylindrical taper fit, and employed it only for con-

venient fitting, also split the shell into eight parts so as to permit an

infinitesimal adjustment, if that were required. Another inference

is that the tool designer expected that by hauling a taper shell into

a conical hole, he could, in some way, maintain a fit, and '

' com-

press " the shell upon the parallel bearings of the spindle. We do

not mention names. It is not necessary, because these shell bearings

tapered on their exterior with a view to adjustment, are common
enough in this country, on machine tools. Thev can be seen most

anywhere, and indicate good workmanship, because if bearings

so fitted would wear enough to require compensation, the taper fit

fallacy would be exposed at once.

Conical bearings are an old expedient for compensation, and one

of the best when the taper made on the spindle is not so much as to

cause a difference of wear at the two ends. Such bearings are

employed on the finest machine tools, but a shell with a parallel

bore, and tapered on its exterior, is bad practice anywhere, and leaves

open an inference that the designer was ignorant of a very simple

principle in construction.
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OSCILLATING- YACHT ENGINE.

Messrs. Rix & Birrell of this City, the agents here, send the

above engraving of an unique yacht, or boat, engine, made at Flor-

ence, Mass. The engines have a number of features that adapt

them for boat driving. The two cylinders can be operated separ-

ately, or as a compound engine. The total weight is a minimum,

and the center of gravity lower than in any design we have before

seen. The reversing function is performed by the valves, without

links or external gearing, subject to wear or disarrangement. The
elements are the fewest possible, consisting of a steam cylinder, pis-

ton rod and shaft, with a slide valve, it may be called, operated by

the cylinder's oscillation.

The oscillating type of engines are commonly thought of as

involving trunion steam joints, and coming, for that reason, under

the head of radial bearings or faces such as exist in rotary engines,

but this is not necessary in an oscillating engine properly designed.

The finest types on '

' paddle boats '

' in England, including the

omnibus boats on the Thames, at London, are of the oscillating

kind, but provided with common slide valves, and are otherwise of

the most durable description.



WOOD WORKING. 345

"WOOD WORKING AT THE EXHIBITION.

The display of wood-working machines at the World's Fair,

in Chicago, will, no doubt, be very large. This is a department

that will have much interest to foreign visitors, in so far as all

processes in wood-working, except sawing and planing. In respect

to the latter we have, on one or two occasions before, pointed

out that the American method of planing boards, or
'

' matched

stuff,'' also mouldings, is not practiced in Europe, our machines

working backward, so to speak, gauging from the rough side, thick-

nessing and facing on the same side. All other machines will be

noteworthy, and with claims over European practice, unless it be in

the case of copies of American machines, of which many are made
in Europe, especially in Germany, but even these are apt to fall

much behind the American originals. The Egan Company, of

Cincinnati, inform us they have applied for 20,000 square feet of

room in which to erect for display forty different machines.

A "GENERAL JOINER."

In a late issue of an English engineering journal there is an engrav-

ing of a "complete general joiner," which seems to mean that a

number of wood-working machines are "joined' together, or

mounted on one frame. There is a band-sawing machine hung
upon one corner, a shaping machine on the corner of the band-saw

table, a planing machine on a corner of the main frame, while a saw-

bench occupies one side, or nearly a half.

Now the only apparent gain in this case is that of some iron in

the supporting frame, while the loss in efficiency would easily pro-

vide good frames for each machine, and possibly a building large

enough to hold them all.

There is one counter-shaft in common for the different machines,

so that all of them must be stopped or started together, and the belt

power, as indicated in the drawing, is hardly enough for any one of

them taken separately. This general joiner, or combination machine

idea is long in dying out in England. In this country we are well

and finally rid of it for regular work, except that now and then some

one from '

' wayback '

' exercises his ingenuity in combining machines,

and contributes a new fund to the school of experience
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Strode's Hydraulic Elevator.—Patented 1802.
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IMPROVED HYDRAULIC ELEVATOR.

Messrs. Cahill & Hall, of this City, makers of hydro-steam

and hydraulic elevators, send us the drawing on the opposite page,

and state that they are prepared to furnish hydraulic elevators in

accordance with the plans shown, the chief feature of which is the

circulation of the water from the top to the bottom of the hydraulic

cylinder, on the downward movement of the cage.

The drawing herewith was made ninety years ago, by Mr.

Thomas Strode, who was a blacksmith and consequently acquainted

with all this kind of apparatus.

He says in his description of the machinery :

'

' A communication is to be made between the upper and lower
' interior spaces of the cylinder, by means of a pipe, in which there
' is a cock, and when this cock is gradually or partly opened, the
' piston shall be at liberty to move by any reaction on the rod
' thereof, as in lowering weights, with any degree of slowness or
' speed which the attendant who governs the engine may think
1 proper. '

'

Mr. Strode' s design does not in various constructive features cor-

respond to present practice. The pipes, for example, were of copper

because those of wrought iron were not made in 1802.

The proportions too, are not well carried out, but Messrs. Cahill

& Hall alter these as well as other parts of the machinery to suit the

choice of purchasers, or to suit the circumstances of use ; they also

guarantee those purchasing or using the machines against actions

for infringing patents granted during late years on this invention.

There was about the beginning of this century, in England and

various Continental countries of Europe, a surprising amount of

research in mechanical matters. The wonderful discoveries of

Bentham in wood working ; the band saw by Newberry ; various

kinds of mills and water-raising machinery in the Netherlands ; the

perfecting of Watt's engine ; oval and irregular carving and turning

machines ; all date about the beginning of the century. The above

described machine adds another.

These things came before their time, that is, before there was

means for their dissemination, and must command admiration as

inventions, because at the time there were few of the facilities for

improvement and construction that exist now.
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MINING INSULATOR AND CLAMPING BAR.

The drawing above shows a newly designed clamp bar and insul-

ator by the Thomson, Van Depoele Company, which is thus

described in their printed matter :

"The insulator body is of iron, thoroughly painted with graphite
paint to withstand the action of the sulphuric acid in the mines, the

insulator itself being made of pieces of porcelain rubber or other

suitable material, strong and large to withstand severe strains. Its

construction is such that the insulation is entirely protected from the
blows of the trolley should it leave the wire, and, at the same time,

little opportunity for grounding, because the head of the hanger bolt

is embedded in the porcelain or rubber, and the single joint in the

insulation is filled by a soft rubber washer firmly forced into position

when the trolley wire ear is screwed into place.

The only opportunity for surface leakage is on the under side of

the insulator along the surface of the cone, and as this has been cor-

rugated the liability of leakage is reduced to a minimum.
The clamping trolley ear is very easy to install as no soldering is

necessary. Its security is greater than any soldered ear, because the

wire cannot come down until the phosphor-bronze clamp, .032 inch
thick and 8 inches long, is worn through.

The clamp can be loosened in a moment's time, and the slack in

the wire can be taken up at little expense of time and trouble, a fea-

ture not possessed by the soldered ear.

Excessive sparking whfch occurs with other types of clamping
ear is entirely obviated by making the bronze very thin, so it can be
reduced to a knife edge at the end, where the trolley runs on. The
clamping devices being situated at the end where the trolley runs on
the phosphor bronze, the latter is sure to be pulled close against the

wire at this point, securing a good fit and prevent sparking.

The clamping devices are positively locked by means of a stout

German silver lock wire. It is not possible for the screw to back
out without shearing off this wire. There is no corrosion, iron and
steel have been entirely eliminated."
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ELECTRIC DIAMOND DRILLING MACHINERY.
THE DIAMOND PROSPECTING CO., CHICAGO.

The Diamond Prospecting Company, of Chicago, have mounted

their diamond drilling apparatus with an electric motor for driving,

in the very neat form shown above. The adaptation, in so far as the

elements of the plant, fall into place with surprising completeness,

and there are many gains over the steam outfit hitherto employed,

especially for underground working.

Impediments to diamond drilling have existed in the heat, noise

and generally cumbersome nature of the apparatus, and in main-

taining connections for steam or air, most of these objections are

eliminated in the present arrangement with electric driving appar-

atus.

Mining operations have, more than any other department of

power-using industry, adopted electrical apparatus, for the reason

that the machinery employed is mostly of a portable kind, and to

be operated in inconvenient places, sometimes in almost inaccessible

places, where a simple wire for transmission has many advantages

over pipes or hose, not to mention ropes or shafts.



Notes and Comments.

The publishers of Industry, having had frequent calls for the

table giving the flow of water in pipes, published two years ago,

have decided to reprint the table, and have done so accordingly. The
quantities for the larger pipes were derived originally from a table

prepared by Mr. Giinther, of Oldham, England, and for smaller

pipes, down to one-inch diameter, by the Hawksley formulae. For

smaller pipes the flow is an average of several authorities, and, no

doubt as nearly correct as in any published table that can be referred

to. The chief value of the table is in its convenience, and the

readiness with which the quantities can be ascertained. Each num-

ber of the present issue of the magazine contains one of these tables,

in detached form, so as to be framed or mounted for future reference.

There is a considerable divergence of opinion among members of

the Mechanics' Institute of this City, respecting the policy and con-

duct of its affairs, and the relevancy of these to its ostensible objects.

One of the prominent people connected with the Institute remarked,

at the time of the election, that without the shows conducted each

year, there would be no revenue to meet running expenses. We
would not figure it that way, but say, take from $750,000, the value

of the books and fittings, and consider the rest of this sum a source

of revenue. Five per cent, on $500,000 is $25,000 a year, and is

$9,000 more than the estimated operating expenses of the Institute.

The rent of room can be in part, or mainly, earned by the ground

floor of a building in some central point, which the available means

of the Institute would cover. It is claimed, and with a good deal

of reason, that the management is "fossilized," and it does look that

way, if the present influences and work of the Institute are con-

sidered. We will see what part is taken in the visit of the Ameri-

can Society of Mechanical Engineers to this City in May next, and

will also note what our visitors have to say of so important an

institution, bearing the name of their profession. It is not an easy

matter to deal with the problems presented. No one questions the

good faith and honest intentions of the management.
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Mr. von Geldern's article in the present number on what may be

called the
'

' brake momentum '

' of railway trains, and its effect on

bridges, will be read with interest, if not astonishment, by those who
have not previously considered this matter. Mr. von Geldern would

have furnished an analysis of the forces set up in braking trains, and

the effect on bridge structures, but did not want to anticipate a dis-

cussion of the subject, which will be presented as a topical question

at the next meeting of the Technical Society, April 1st. We suggest

that the members should consider this problem and, as many as

possible, attend and take part in the discussion.

A number of prominent men here in San Francisco, among them

the executive officers of the Union Iron Works, have organized a

company for the manufacture of material for ordnance, and have

adopted the title of the Union Forge and Gun Company. For com-

ment at this time, we will say that a consolidation with the Pacific

Rolling Mills Company of any new enterprise of the kind, would, for

many 3^ears to come at least, be a better thing for this City and the

Coast, than an attempt to found a new works. The Rolling Mills

Company have now a very extensive plant, recently remodeled, with

additions and facilities nearly, if not quite, covering the requirements

of ordnance manufacture, and another works of the same kind

would mean a division of business that would render both enterprises

unprofitable, in the line of large steel forgings and castings at least.

It is a fact, not nearly so well known as it ought to be, that

mathematical instrument making is among the industries that have

attained a prominent place on this Coast. This is a peculiar market

to supply with almost anything. Woolen manufacturies were

founded here, at first, with a view to supplying red flannel for

miners' shirts, of better quality than the market afforded. The same

rule applies to engineers' and surveyors' instruments. People come

from all parts of the world, and there is what may be called a con-

census of knowledge respecting such instruments ; there is also an

extensive diversified and rough use of them. This has brought

to this City a high order of skill in the manufacture, not only as to

precision, but also in production. We some time ago examined the

swivel, or stem mountings, also various other parts of a transit made
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here, and compared them with some of Eastern manufacture. The
difference was wide, and altogether in favor of the San Francisco

instrument. The most astonishing part was, however, that the price

was the same, with the advantage of a local guarantee and gratui-

tous adjustment within reasonable bounds. We note, in this connec-

tion, an extension and incorporation of the works of Mr. Adolph

Lietz, of this City, who has attained a well-earned eminence in his

intricate art, and wonder if there is a want of patronage for an enter-

prise so commendable in every way.

The second section of Mr. von Geldern's essay on "Harbors of

the Pacific Coast," was delayed in preparation by a press of profes-

sional business, and will be laid over until the next issue. This is

regretted, but as the first article includes a separate division of the

subject, the value of the articles is not impaired by the omission.

The first division, or section, dealt mainly with the theories, or prem-

ises on which harbor works are constructed, and the physical con-

ditions of this Coast. The second section will be devoted to works

constructed, and in progress, given in terms that will permit a popu-

lar understanding of what is just now a matter of much interest.

The Irrigation Age, issued on February 1st, a sumptuous annual

edition of nearly 100 pages, containing contributions from various

well-known writers on the subject of irrigation, is profusely illus-

trated, and, on the whole, a great credit to the publishers. There

are only a few people at this day that discern the enormous possi-

bilities of irrigation, and it is only by wide generalization that the

full force of the subject can be grasped. The dependence upon rains

and the restriction thus placed on agriculture, is very like depending

upon natural growth without breeding and cultivating. The time

has come when the waters of the earth must be trained to their true

purpose, and the problem is not beset by economic problems of any

intricacy. Foremost in facts relating thereto, is the success of irri-

gated culture, reaching back beyond the time of the Pharaohs in

Egypt, down to this very day here in California, and still more

extensively elsewhere.
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The offices and rooms of the Pacific Electrical Storage Company,

in this City, are becoming, or have become, an electrical and scientific

exhibition ; one of much interest, and well worthy of inspection.

A call there recently disclosed a
'

' portable motor, '

' mounted on a

swivelling truck, driven from storage batteries, and capable of various

new uses, especially in machine works. Power is transmitted by a

flexible shaft, to drilling or other tools, the motor following about the

same as an attendant. The Union Iron Works, in this City ; the

Cramp Shipbuilding Company, at Philadelphia ; the Pennsylvania

Railway Company ; the Government shipyards at Washington, and

other works are employing this unique power with most satisfactory

results. The Pacific Storage Company propose various other appli-

cations of these " traveling motors." Another new thing to be seen

is the method of starting the gas engine, employed to charge the

example batteries in the wareroom. Instead of turning the gas

engine by hand to start it,
'

' the plant is reversed '

' The dynamo
being converted to a motor, operated by the storage batteries, until

the gas engine is started ; then the current is reversed and the engine

becomes the driver, returning the " lift " it has received, and sending

the current back into the accumulators.

The public works, they may be called, being planned and erected

by Adolph Sutro, in this City, are amazing in extent and character,

and especially so when we consider that the enterprises of every kind

are being carried on under his personal supervision, and built with

his own money. Just now he is making plans for his library build-

ing at the Park, and has nearly decided upon one that will be unique,

grand in size and aspect, as well as a complete adaptation, arising

out of his technical knowledge of such matters. The main hall will

be 100 X 200 feet, with shelf room 70 feet high. There will be ten

tiers of shelving, with seven feet between galleries, so that all books

can be reached from the floors. The outer gallery, next to the walls,

will be 400 feet long, and the alcoves 20 feet deep ; space enough to

hold a million books. Besides this, there will be immense circular

galleries at the ends, of 80 feet diameter, for serials and reading

rooms. The great baths at Sutro Point will soon be covered with

glass and metal. Some idea of their extent can be had from the fact

that the roof would cover the Palace Hotel. Mr. Sutro is wise enough

to build his own monuments in his vigorous life, and will earn a fame

which future generations, better than the present one, will under-

stand. His vast resources have fortunately fallen in fitting hands.
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Congressman McKenna, who has recently been appointed a

Federal Judge, with approbation from all parties, is to argue before

the House Committee on Rivers and Harbors the cause of Cali-

fornia's inland waterways, and considering the very moderate

estimates made for improving the Sacramento, San Joaquin and

Feather Rivers, there is every reason to expect a favorable action of

Congress in this matter. Those who have no other way of estimat-

ing the effect that would be produced, can compare Stockton with

other cities not having water connection with the Coast. The
" slough " made Stockton, and maintains it. Few cities in California

can not claim advantages over Stockton in the way of enviroment,

climate and otherwise. Except as to fertile lands on all sides, as

many others have, Stockton has had much to contend with, but not

strangulation of her carrying trade.

It is common among those who think, talk, or write of a tariff

on imports, or the enhancement of prices thus caused, to claim that

the manufacturers are the only people benefitted ; forgetting that

although the prices of products may be more, the cost of producing

is also more. It is of little advantage for a maker of engines, for

example, to get an advance of 25 per cent, in price for his work if

he has to pay 25 per cent, more for expenses, material, clothing,

wages, amusements, books and the necessaries of life. As a matter

of fact, the average profits of manufacturing are more, where prices

are not disturbed by the impost method of raising revenue. Whether

owing to a wider market, or other cause, we do not know, but the

fact is undeniable. Those who rail at the profits of manufacture

derived from a tariff, have looked but a little way into the subject.

The Royal Commission on Labor, in England, need not have

been surprised at the testimony of a Leeds manufacturer of boots and

shoes, who had the temerity to say that the art was thirty years in

advance in this country, and that American made boots and shoes

are sold in England at a good profit, and the trade was increasing.

We commend to this commission the statistics collected three or four

years ago by Mr. Schoenhoff, who was sent out as a special agent

during the previous administration, to ascertain the comparative

labor cost of various staples in Europe, and in this country. The
reports to the State Department, at Washington, show that it costs a

great deal more to make boots and shoes in England than it does
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here ; also shows just how much more, which the witness above

named did not. We cannot now recall the figures for Leicester,

England, where prices were taken, but do remember that in Vienna,

Austria, the price paid for making shoes was twice as much as in

Lynn, Mass., and the "rate" of wages half as much, so that

American workmen accomplish '

' four times '

' as much as the

Austrians. The gain over England, as remembered, was about 50

per cent. The Americans have free hides to make their wares of,

and this may have a good deal to do with the success of the shoe
industry.

Captain McMahan, of the Engineer Corps, U. S. Army, has been

lecturing the Philadelphia people on their water front 'and the want

of facilities for handling freight. His remarks fit a good many other

seabord cities in this country, most of them indeed. Formerly it cost

more to haul machinery one mile in Philadelphia and put it on board

a vessel, than it did to carry it across the Atlantic and land it at

Liverpool or Antwerp. Captain McMahan also referred to canals,

and pointed out their importance for inland carriage. He stated

that canal boats could be sent from Dunkirk on the North Sea, to

Marseilles on the Mediterranean, and thence to Bordeaux or Havre

on the Atlantic, and that these canals are constructed to a uniform

gauge, like railways. He claims "the last chapter on American

canals will not be written for many a long day to come. '

'

Senator Frye, who, some time ago, told us how it cost the

schooner Louisa A. Boardma?i $60 in various fees and dues to clear

from Calais, in Maine, for St. Stephens, in Canada, about three miles,

and only $2.10 to come back again, proposes to better this state of

affairs by a new and more extensive meddling with shipping affairs.

We recommend him to read some of his own speeches before press-

ing his present bill, which proposes to examine, license, inspect, and

generally control the engineering department of ocean steamers.

Disbelieving, as we do, in the whole method and principle of such

interference with private business, it will be useless to reprint the

features of the bill. It is going the wrong way, and a long distance

in that direction. Why not try this same method of inspection,

licenses, examinations, and general '

' coddling '

' on the railway lines ?

They killed and wounded about 25,000 people last year, and on the

score of public safety, need governmental attention a good deal more

than ships do.
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The Reading Railway Company has made another grand stroke

in combining the anthracite carrying roads in one system, comprising

about 3,000 miles of line. What it all means will appear in due

time. We say another grand stroke, because about fifteen years ago

the Reading Company undertook to control the anthracite trade of

Philadelphia by the purchase of coal lands and distributing busi-

ness, and succeeded, for a brief time, in doubling the price of coal.

The final result was to put the Reading Company into the hands of

a receiver. It is a corporation not given to philanthrophy, and has

a very crooked record, as the investigations of the Congressional

Committee of 1888 will show. By the way, this report is not very

common, and we have never seen a "bound" copy. One was pro-

cured from General Rosencrans, a
'

' stitched
'

' one, and was waited

for a long time.

Mr. T. V. Powderly, chief officer of the Knights of Labor, says

that
'

' Congress should issue a full legal tender paper dollar, based

upon the only thing that can make money really valuable—the

faith and resources of this go-ahead nation." Faith and resources

will not do for a paper dollar, or any other dollar, as Mr. Powderly

would soon discover, if the note, or thing, was not convertible into

other values. A dollar not convertible into gold, silver, iron, copper,

clothing or food, is not money, and the endorsement of the universe

will not make such a paper dollar worth one per cent. If Mr.

Powderly had a check drawn by Mr. Vanderbilt, he would call it

good, just so long as Mr. Vanderbilt would receive the check and

substitute it with whatever it called for. Unless this was the case,

the check would be no better than a
'

' Continental Shin-plaster.
'

'

Values must be real, not representative, unless convertible, and when
convertible they are in a sense real.

The Mechanical News has, in a late issue, a portrait and a bio-

graphical sketch of Seth Boyden, mentioning various of his import-

ant inventions, but not what we think the principal event in his

engineering career, the introduction of the Fourneyron turbine

wheel at Lowell, Mass. If we mistake not, this was the greatest of

his works, and these wheels the first turbines of a high class con-

structed in this country. Mr. W. B. Bement, senior, founder of the

great firm in Philadelphia, worked, when a yowwg man, as a

draughtsman under Boyden in designing these wheels, and often
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attested to the precision of the work, instancing the dimensions

given for the '

' radius of all fillets.
'

' A mechanic of our acquain-

tance, who worked on the wheels, has told us how the vanes, made of

sheet steel and inserted, were all planished and sharpened like a

knife, on the edges of entrance. We think the News should amend
its notice with some account of Mr. Boyden's turbine practice, if he

was, as we suppose, the introducer of the wheels at Lowell.

m —

A writer in the Scottish Review claims that accidents in the North

Atlantic service have diminished as the speed of the ships has been

increased. It is, of course, a question of facts, but it by no means

follows that one is a cause and the other a sequence ; that is, that the

speed gives greater safety, except—and it is an exception of some

importance—that the danger of a vessel is as the time she is exposed

at sea. The cause of greater safety we imagine to be a better class

of vessels, and the evolution of skill in their management. Some
years ago it was an open question whether it was safer to

'

' slow

down '

' in the fogs, which in certain seasons are encountered on the

Banks of Newfoundland, and whether it was not better to drive on

and run through the fog as quickly as possible. One commander we
heard discussing the matter, said : "If we strike anything, it don't

matter much whether we are at half speed or full speed, and our

chances of being struck are just one half as much at full speed."

Be it as it may, the fact is that accidents have run down as the speed

has run up.

* * * * * * *

In a letter written to the Engineer, London, a maker of disin-

tegrating or attrition machines for pulverizing hard material, claims

that his firm makes machines that will grind solids containing 25

per cent of silica, so as to pass through 80 to 100 mesh screens, at

three shillings per ton, or using 336 pounds of coal for fuel to every

ton of material treated. It is barely possible that this impact or

attrition method of pulverizing may be cheapened so as to compare

with other processes for fine pulverizing, but experience in this

country points the other way, for minerals at least. These machines

have been experimentally developed. No one knows just what

takes place inside of one, so there is little theoretical aid in the mat-

ter. The material is knocked and buffeted about by high speed

beaters, and is, supposedly, ground away by attrition.
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Stone says that the best iron bridges do not last more than forty

years, and that the Pennsylvania Railway has discontinued iron

bridges, ordering that only brick and stone shall be employed in

future. This is so much at .variance with popular opinion as to be

noteworthy. Certainly iron structures, preserved by paint, especially

those of cast iron, have a longer life than forty years, but any

material subject to rapid corrosion cannot last like one not subject to

such deterioration. There have been a great many accidents with

iron bridges, and if the assumption above is correct, we have not

yet reached a culmination of such accidents. A wrought iron bridge,

with a narrow factor of safety, is certainly not a structure that com-

mends itself, except for cheapness.

In our last issue we complained that lathe makers did not put

three pairs of wheels on the back gearing, and extend the support

of the poppet spindle beyond the sliding head in front. We notice

since then that Prentice Bros. , of Worcester, Mass. , are gearing their

lathes as suggested, also have a small projection of the shell of the

poppet spindle. If they will now gear the cone pulleys to the lead

screws of their lathes by means of a sliding pinion, we will further

advertise them free of charge. If they will further eschew all

kinds of rattle-trap clutches on the overhead shafts, and supply

pulleys of large diameter with a narrow face that will have the same

function as clutches, and the additional merit of lasting for a life

time, they will find people to buy such lathes.

Mr. Robert McGlassen, writing to Industries, IyOiidon, says

:

" No part of a propellor wheel can possibly give any propulsive

effect, which has not a circumferential velocity greater than the

longitudinal velocity of the ship through the water." This may
be called an axiom. It is self evident. But what are we to do

when the angular velocity is converted to longitudinal ? That will

take another section of the propellor away as useless, and dispose of

all that lies within a circle where the resultant of angular velocity

exceeds that of the ship's movement. This means that there is a

neutral core of retardence, which Mr. McGlassen fixes at eight feet

in diameter for the steamer Teutonic, that runs at 20 knots an hour.

The proposition seems to be true, and, if not,
'

' wiry not ?
' Per-

haps some of our readers will explain.
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In the Iron Age of February 25th, is illustrated a machine for

compressing copper bands into grooves around projectiles, which

reminds us of seeing, some years ago, a machine of a similar kind

for compressing cold, the iron bands on the naves of artillery wheels.

The machine was to be taken to the Tartar Frontier, in Russia,

where the extreme dryness in Summer caused the wheel bands to

fall off. The apparatus worked with toggles or cams, we do not

remember which, but the whole affair was light enough to haul on

an army wagon, and about one fourth the size of the one above

named, for copper bands. The design was suggested by Major-

General Altvater, of the Royal Arsenal at St. Petersburg, who was
originally an artillery officer.

-^

The old West " swashplate " or disc engine has been revived in a

new and perhaps improved form, and occupies a prominent place in

a number of our exchanges. The Tower spherical engine in Eng-

land, is another type of the same class, and there are others. The
'

' West '

' engine, which came out in L,ondon, and was also made in

Hartford, Conn., in this Country, about twelve years ago, all things

considered, was the best one produced. The '

' swashplate '

' in this

engine was not a piston or steam tight. It was an element of the

crank, or a lever against which a number of cylindrical, single-acting

pistons pressed. The last one, above referred to, called the American

high-speed engine, has the vice of roller bearings, and other features

that indicate fortitude on the part of its makers.

In a recent letter received from Mr. John Walker, general man-

ager of the Walker Manufacturing Co., Cleveland, Ohio, he says

that the books of the company show $230,000 of unfilled orders.

These orders include 36 of Walker's patent differential drums for

cable railways, and that 130 of these have already been furnished.

The Broadway cable road, at New York, is to be supplied with

drums 32 feet diameter, faces 8 feet 4 inches wide, weighing 115 tons

each. There are also to be made for this line several friction clutches

to transmit 1,200 horse power. It is only eight years since this

company was founded, and its phenomenal growth is the result of

"methods," or, in other words, engineering skill. We visited the

old foundry in 1886, and were amazed to find the floor undermined

with arched vaults, containing '

' machinery for moulding. '

' There
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were employed methods that in the end forced other works through-

out the country to send to the Walker Company for large gear

wheels and pulleys that could not be made economically and per-

fectly in common foundries.

Theie are few achievements in modern engineering practice

that are more remarkable than the duty attained by direct-acting

pumping engines. It is true the increased economy of steam

engines is great in all departments, but in pumping it was gener-

ally thought and conceded that no great gain could be made over

the old Cornish standard of 70,000,000 foot pounds of water raised

for 100 pounds of coal. The American Society of Mechanical

Engineers, some time ago, adopted a standard of 1,000,000 heat

units instead of 100 pounds of coal, which is certainly a more

tangible quantity, and one that provides for various grades of fuel.

Under this code a recent test of a Worthington direct compound
expansive engine, at Lowell, Mass., gave a duty of 115,000,000 foot

pounds for each 1,000,000 heat units, and performed at the rate

of 541,250 gallons per hour, with a pair of pumps 27 }4 inches

diameter. The duty attained by these Worthington direct-acting

pumps is an anomala of our time ; a thing that no one, ten years

ago, would have thought possible.

It will be a comfort to the industrial world when we can settle

down to some kind of uniformity in steam boilers. During forty

years past there has been no disturbing factor pertaining to use,

except increment of pressure, demanded by the highly expansive

engines, and this need not in a great degree modify construction

except as to heavier sections. As Mr. Carlyle says, "every cranny

and dog hole" has been searched, argued, disputed, and discussed

over, until one would expect, out of all, some kind of agreement as

to
'

' type,
'

' but, this far, learned commissions and societies have

avoided even recommendation of any rules looking to uniform prac-

tice. It is quite time this was commenced. There will be a fierce

onslaught on anything set up as a standard, because of the innumer-

able hobbies and "vested rights" of makers, but the people, who,

without personal knowledge to guide them, have to buy boilers, will

rise up and bless such a movement. Steam engines have nearly

settled down to a routine of construction, but boilers seem to be

going all the time further away from such a consummation.
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Indications are that the beam engine will have to succumb to

screw engines in the Sound and river service at New York. This is

no fault of the beam engine, nor a proof of the arguments that have

been urged against the type for inland service. It is a result of

modern advances in steam engineering, which the beam engine, as a

class, could not follow, we mean in high pressures, low expansion

and high rotative speed. At least, two first-class Sound steamers are

now being built for screw engines, and there are three ferry boats

with screws, plying successfully at New York. The fact is not,

however, to be viewed so much as an abandonment of beam engines

as it is the abandonment of paddle wheels. Hereafter these will

be confined to shallow water, which is an avoidable impediment

in so far as most tidal waters, but not for rivers. The double

screws, when compared with a single one. have lessened draught a

good deal, and there seems to be a concurrence of circumstances

against our old friend, the beam engine.

No less than eight of our exchanges came this month with an

engraving of a journal* box invented in Philadelphia, in which the

cap is clamped between the two lugs and held by friction, instead of

screwed down in the common manner. There is an illustration of a

saw mandrel constructed in this way, and it is one of the clumsiest

designs imaginable. Designs aside, we would like to see the inventor

try such a journal box on the spindle of a rough blocking saw, and

see if the spindle did not '

' come out '

' when a sliver went in along-

side the saw. The height of the box, which, even in the common
form, is an impediment, is in this case twice as high, above the

spindle. The idea is an old one. Bearings of the kind where the

caps slid down on the spindle and were clamped by screws, had a

kind of
'

' run '

' about twenty years ago, and went out again by
"natural selection." If it is not desirable to have a half box

adjusted by direct screws, there are a good many other kinds of

bearings that we think are preferable to the one referred to.

In several of our exchanges appear notices of, and in one case

a drawing, of a French diamond stone-sawing machine, operating

with a circular saw, or disc, having carbon points set around the

periphery. American inventors, about twenty years ago, went

through the power stone-dressing matter, including saws precisely

like the one above mentioned. Those who visited the Centennial
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in 1876, will remember that a very good example of these machines

was shown there in operation. A little earlier, very expensive

machines were made in Philadelphia to
'

' surface ' stones with

diamond tools or points, and about the same time stone '

' shaping '

was attempted by means of small diamond cutters, or "heads,"

guided by patterns. The whole scheme has passed out, unless we
except the diamond drill, which survives because of the peculiar

nature of its functions, and regularity of the strain upon the carbon

points. The fact is that the diamond as a cutting implement for

dividing and shaping material has been a failure commercially, not,

perhaps, so much because of its cutting or abrading properties as

the impossibility of holding and presenting for rough work.

The '

' Steam Turbine, " as it is called, of which drawings and a

description were published in this Journal in 1888, has since then

held its place, and if reports of its recent efficiency are correct, it is

quite time the system be seriously considered. The eminence of the

first inventor, Hon. C. A. Parsons, member Institute Civil Engineers

of London, and his high professional standing, from the first caused

people to expect some sound issue of the matter in the end, and

this seems to have arrived. When a turbine wheel will develop a

horse power with 27 pounds of water, or as the latest report

is, with 21 pounds of water per horse power per hour, and with
"5 pounds of engine," and when the speed has been reduced, as in

the case of the Parsons engine, to 4,800 revolutions per minute, we
may safely say the piston engine has been excelled. There is, how-

ever, one impediment, which we pointed out last month, the fitting

requires an exactness not attainable in ordinary shops. The tur-

bine principle, which is essential to the expansive action of the

steam, involves "running fits" close enough to prevent serious

leaks. The Dow engine fitted up by Messrs. Warner & Swasey, of

Cleveland, Ohio, is, in some respects, a better designed one than the

Parsons.
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The connection of electric motors to the driving wheels of rail-

way cars by cranks and links to preserve the motors from the jar

and vibration of the axles and wheels, does not seem a very great

invention, but it is an important one. The same thing is seen in all

steam locomotives, the engine being so connected to the wheels that

the engine itself will not partake of the jar and vertical movements

of the driving wheels. The transition from a steam engine to an

electric motor does not require a very strong effort in the way of

invention. It is scarcely a case of
'

' double use,
'

' but, as before

said, is common sense and useful. It is called the
'

' Field & Eiche-

meyer system, '

' and will no doubt '

' prevail.
'

'

The part that electricity is to have in the reduction of minerals

permits of wide conjecture, also of innumerable "fakes," like the

sugar process of some years ago. The last announcement of the

kind relates to the reduction of iron ores, and the claim is made that

the process costs one fifth as much as the common blast furnace one.

Considering that the metal must be melted, this seems preposterous,

and the end will be, no doubt, something very different, if there be a

discovery at all. It is a German invention, and from its absurdity

will, no doubt, find support for a time. Whatever is invisible is

mysterious, and whatever is mysterious is popular, but when such

results as are attained in the electrical reduction of aluminium, it

is no wonder that attention is turned to other metals.

m-

The triple expansion engines made by the Dickinson Manufac-

turing Company, of Scranton, Pa., for the Kdison Electric Company,

to be used in New York, are as nearly marine engines as that type

can be applied on land. The cylinders are 18, 27 and 40 inches

diameter, 30 inches stroke, and the capacity at 130 revolutions is

600 to 800 horse power. These engines are provided with the Joy

valve gearing, designed by the inventor for the engines. The arma-

tures are mounted directly on the engine shaft, and the whole is the

largest electrical
'

' machine, '

' ever made in this country. Power

illustrates these engines in a fine manner, and in the same number

mentions the construction of an engine for stationary purposes at Phil-

adelphia that is to develop 12,000 horse power, the largest ever

made in this country. There are three cylinders, 50 inches diameter.

The engine was designed by Mr. E. D. Leavitt, of Boston, and is no

doubt for the Calumet, or other of the Lake Superior Copper Mines.
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There is probability that Mr. Nickola Telsa, who is one of the

ablest electricians of our day, will, in the end, provide an alternating

motor having in full the functions attained by the constant current

type. It is four years ago when the Westinghouse Company considered

or came near engaging in the manufacture of alternating motors under

Mr. Telsa' s plans, and now that the subject has come up again or

been followed all this time, the tentative work is no doubt complete.

The Westinghouse Company do not often make mistakes in estima-

ting new things. Mr. Telsa, in a recent lecture in London, illustra-

ted various interesting phenomena with currents of 25,000 alterna-

tions, or reversals per second. This is 150 times the rate of a

common alternating dynamo. This discharge he took through his

hands, and claimed high frequency of alternations gave immunity

from shocks in such cases.

A goodly share of what may be called electrical literature is

devoted to new applications, and of these three fourths are scarcely

worth mention at this day, because motive power, in the abstract, is

an element capable of use for all common purposes. In other cases,

however, where there is a special adaptation of electric transmission

for power, the subject is one of much interest. For example, a com-

pany at Springfield, 111. , composed of reliable people, propose to build

an electric railway 250 miles long, in a straight line, and will attempt

to drive trains by means of electric motors, at 100 miles an hour.

There is nothing improbable in this, in fact a straight line road,

without impeding grades, could be operated at that speed by steam

locomotives especially designed for the work, and hauling light

trains. We are usually cautious in announcing any of these

schemes until some real work is done, but, in this case, the report

comes through a very reliable source.

H» •!• *I» *f* / *l» •!» »T"

The Idaho Mine, at Grass Valley, Nevada County, Cal., owned
principally by Messrs. Edward and John Coleman, has produced in

net profit eight millions of dollars. A recent statement places

the whole yield of quartz mines in Grass Valley at $100,000,000.

The Idaho Mine is one mile from the town of Grass Valley, on Wolf

Creek, into which the slimes are dumped. It is a model mine in all

of its appointments, and a typical one, which would be very suita-

ble for the Mechanical Engineers to visit in May, during their visit

here on this Coast.
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The latest grand mining camp to the North, is the Kalso Slocan

district on Lake Kootenai, in British Columbia. Railway lines have

been built to the district, and the reports are such that all compari-

sons are with reference to the
'

' Continent. '

' There are hundreds of

mines, and Slocan City, the focal center, is growing up, as Virginia

did, only faster. The effect of discovering rich mineral lodes at this

time will be fortunate for the country there. Whatever is gained

in population is likely to remain, even if mining fails. A mining

population, that is the working part of it, is at this day an especially

energetic and intelligent one.

The vagaries of invention are typified by a stone-crushing

machine, recently illustrated, in which the reduction of motion,

or the intensification of force, is produced by two hydraulic

pistons of different diameters. The crank shaft is elevated five or

six feet to get in a pump, and has an overhung crank on one end.

The details of the machine are about doubled in order to introduce

the "hydraulic idea." The men who attend stone crushing

machines, are not, as a rule, very well acquainted with hydraulic

apparatus, and will be a little puzzled over glands and cup leathers.

These pumps, if they do not freeze up, will keep scoured with sand.

The case is one that should be considered by a professor of machine

design, who might, perhaps, find out what the hydraulic part is for.

We give it up.

The Hale & Norcross Company have now a new board of direc-

tors, under control of Mr. Flood, as chief stockholder, and the inci-

dents of the election which took place on the ninth of last month,

differed in a good many features from the routine common in such

cases, and as the Mining and Scientific Press says :

'

' the indications are

that it is the dawn of a new era for the Comstock." It is, however,

only indication, thus far, but strong indication of decrease in robbery,

such as evidence in the Tingman suits go to show. There is in

nearly all corporate bodies a disposition to ignore the shareholder,

and provide for separate interests on the part of officers. The
independent freight lines on Eastern roads was one of the first

extensive movements of the kind. There were lines and lines—red,

white and blue, in which the officers of railways, were shareholders

on " personal account."
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The following, on " Nickel and Nickel Mines," from the Engineer-

ing and Mining Journal, will have especial interest at this time :

'

' The remarkable development of the nickel mining industry in

Canada is one of the marvels in the recent history of mining. In
1889 there was but one company producing in the Sudbury district,

and in the following year the output exceeded 1,000,000 pounds of

nickel, surpassing the output of the famous mines of New Caledonia.

With these two deposits of nickel, both of which are of vast extent
and contain ore of high grade, there is evidently no danger that the
demand for nickel will outstrip the supply, although consumption of

the metal is increasing enormously. During the past year this has
been particularly marked, a large amount of nickel having been pur-

chased for the manufacture of nickel-steel, both in the United States

and in Europe.
At the same time the demand for nickel from other channels of

consumption, such as nickel-plating and the manufacture of German
silver and various alloys, has undergone considerable expansion, and
bids fair to increase still further, as several new alloys, of which
nickel is an important constituent, and which promise to be of con-

siderable use in the arts, have been invented during the past year.

This and the fact that the United States Government has definitely

decided upon the adoption of nickel-steel for the armor of the new
cruisers and battle-ships, insures a very large consumption of the

metal next year. In view of this, the Societe dn Nickel, and the

Canadian companies have all been increasing their smelting plants,

and the supply of ore being very large, the supply of the metal is

limited by the capacity of these works only.

The United States, which formerly led the world in the produc-
tion of nickel, has dropped to third place since the opening of the

Canadian and New Caledonian fields, and for several years its pro-

duct has been steadily diminishing, owing to the exhaustion of the

famous old Lancaster Gap mine. This has been the only important
producer of nickel in this country, and although deposits of the ore,

which have been considered promising, have been discovered in

several places, nothing has come of them so far. Oregon and
Nevada are perhaps the most promising localities, nickel silicate ore

having been discovered at Riddles in the former State, and nickel-

cobalt sulphide in Churchill County in the latter. Nothing of con-

sequence has been done at the Oregon mines during the past two
years, and those of Nevada were also long idle. Last spring, how-
ever, one of them was purchased by an Anglo-American company,
which has done some development work since then ; a considerable

quantity of ore has already been taken out, we are informed, which
it is thought will assay well, but none has been shipped }-et. The
results of this enterprise will be watched with interest. It seems
very doubtful, however, from the present outlook, whether the

Oregon or Nevada mines will ever replace the Lancaster Gap. The
only other producers of nickel in the United States are the Mine La
Motte and St. Joseph Lead Company."
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Irrigation Canals and Irrigation Works.
BY P. J. FLYNN, C. E.

The author of this work has sent a copy

for review, and thereby has imposed a task

as extensive as it is difficult and agreeable.

It requires some temerit}' on the part of

almost anyone to write opinions of a work
of this extent, relating to a branch of engin-

eering work which is here, almost for the

first time, treated in the abstract and in a

comprehensive manner ; and still more

temerity to publish views respecting an art

or industry that is soon to have a foremost

place in the material interests of our country

and people, and will command the highest

attention on the part of skillful engineers

all over the world.

In dealing with a new book there are cer-

tain features taken progressively, beginning

with, who the author is, the binding, paper,

typography, margins and general dress.

Next we look for contents, the divisions of

the subject, and then run over all to see the

amount of work bestowed upon the book by

the author. Then we proceed to examine

such sections as have special relevancy to

the wTants of the time, and can be compared

with other authorities on the same subject.

Proceeding in this manner we will say that

Mr. Flynn was a graduate of Addiscombe

College, near L,ondon, England, and in com-

petitive examination received a government

appointment as an apprentice engineer of

the first class, and was sent to the celebrated

Roorkee College of Civil Engineering in

India. From there he was appointed to the

Public Works Department in India as an

Assistant Engineer, and had there ten years

of service as an assistant and five years as an

executive engineer on the public works of

the Punjab.
The Roorkee College in India gives special

training in irrigation works. It is situated

near the principal works on the greatest of

irrigation canals, the Ganges. The early

training of the author, as will be seen, was
of the best that the world afforded.

In 1873 Mr. Flynn came to California to

pursue his profession here, which has been

onfined mainly to works involving hydraulic

problems connected with conservative con-

duction and distribution of water. His
mathematical work in shortening and ex-

plaining formulae relating to the flow of

water is well known, and has formed the

subject of various published papers of accur-

acy and value.

The execution of this book is somewhat a

surprise, showing a vast amount of careful

labor on the part of the printer as well as

the author. The paper, arrangement and
typography are faultless, and compare favor-

ably with the best work done anywhere ; in

fact, few engineering treatises have ever had
the same furtherance in "dress."

Of arrangement, meaning thereby the

order of subjects and facilities for reference,

we must again be so extravagant in compari-

sons as to claim that no other work of the

kind has been better indexed. There are

lists of drawings, lists of plates, synopsis of

subject matter, contents and an alphabetical

index. Nothing is left undone that can pro-

mote practical usefulness of the volume.

The subjects are chosen in such consecution

and rotation as their diversity permits, and
this, we imagine, has caused the author

much labor and anxiety. The result is well

worth the work. It will escape the too com-
mon criticism of a " want of indexing."

The two volumes bound together make up
over seven hundred pages of matter, illus-

trated by more than two hundred engravings

and ninety-two tables of reference, explana-

tory of, and deduced from the author's

formulae, or his rendering of formulae, by
Kutter, D'Arcy and Bazin. Of his method
the author says :

"Most of the old formulae have constant
co-efficients, and therefore give accurate
results for only one channel, having a

hydraulic mean radius of a eertain value.

Only four of the authorities, whose formulae
are given in Article 3, have taken into
account the nature of the material forming
the surface of the channel. These are

Gauchler, Bazin, Molesworth and Kutter.
The value of the co-efficients in Bazin's
formulae depends on the nature of the sur-

face of the material over which the water
flows, and also the hydraulic mean depth.
These co-efficients are not affected by the
slope."
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The tabular work in the second volume

represents an amount of labor that has in

some cases consumed the greater part of a

lifetime. Kutter's researches on the flow of

water is an example. His work, we have

been informed, covered a period of thirty

years, so that Mr. Flynn's tables, carried in

many cases to nine decimals, represent an

amount of work which his friends will not

know how to reconcile with an active profes-

sional life, such as he has led.

The interminable references, all carefully

given, indicate a care and respect for estab-

lished authority and data that inspires con-

fidence, especially as in nearly all cases the

author has supplemented such data with his

own experience and observations on this

Coast.

Both the physical and economic conditions

under which irrigation works are constructed

here, vary vastly from some other, and espe-

cially older countries. We once heard

the remark that "Almost any engineer could

build a first-class railway with plenty of

money, but, it required a very able one to

make a long railway with a small amount of

money. '

' This applies to irrigation problems

in old and new countries.

A government, constructing irrigation

works for future generations, as well as the

present one, is a different matter from get-

ting water on land at a minimum outlay,

and making the works over again at some

future time, with the increment of land

values. These things the author has kept

in view, and his treatment of modern flumes

in California and Colorado commands the

same attention as the massive masonry aque-

ducts of India.

In our next issue it is proposed to notice

the subject matter of the first volume, and
the present space at command limits us

to adding here, that as a work of reference

Mr. Flynn's book is worth many times its

moderate cost of eight dollars. It is pub-

lished by the author at Los Angeles, Califor-

nia, to whom orders may be sent.

The Engineering Magazine—March, 1892.

This number comes with its usual amount
of diversified matter. The essay on "High
Buildings," by Mr. H. A. Goetz, is perhaps
the most useful one in the number. It is

not an article to quote from, but contains as

whole a large amount of technical matter

known only to professional people and insur-

ance companies, but just such information

as should be perfectly understood. We all

have to do with houses as owners or tenants,

and high buildings concern every one as an
element of a city's make up.

There is not, however, much use in con-

tending against a system which the insur-

ance companies seem to have stopped in an
effectual manner by raising their rates. The
high building craze, which Mr. Goetz con-

demns, was born of cupidity and ostentation,

and the sooner it is abandoned the better.

The Urania Institute of Berlin is described

in an article by Prof. Holden, of the Lick

Observatory. It is a wonderful sort of insti-

tution for scientific instruction and amuse-

ment combined, that has been made self-

supporting by a company that provided

funds, and if we mistake not, is the fore-

runner to many more ventures of the same
kind. The "Polytechnic" of London, is

similar and older, but more of a popular

kind. In this country we have not at this

time anything of a parallel nature, but it

seems Mr. Carnegie, of Pittsburgh, is con-

sidering the matter of building in New York
a similar place of amusement and instruc-

tion. Prof Holden says of this matter :

"Mr. Andrew Carnegie has made arrange-
ments for producing a few of these lectures,

under the personal supervision of Dr. Meyer,
at the New York Music Hall, and has spared
no expense in importing all the necessary
theatric "properties," so that everything
may be produced in the most realistic and in

the best manner. New York audiences will

soon have an opportunity of judging for

themselves. I think that these lectures can-
not fail to be successful in every way. They
are university-extension in a very practical

form, and as they are planned and directed
by men of real scientific attainments there
is no danger that they will degenerate into
mere sensational "shows." I understand
that Mr. Carnegie's idea is to discover
whether there is a real demand for such insti-

tutes in America, and to assist in founding
them, if there is. My own experience at

the Lick Observatory leads me to believe
that large cities, like New York or Chicago,
will gladly support such establishments, par-
ticularly if they receive the hearty support
of neighboring astronomical observatories,
as no doubt they will. '

'

The nature of the Urania Institution can

best be explained by the following descrip-

tion of one representation of last year

:

"In the 'History of the Primeval World,'
the spectators see the gradual evolution of



LITERATURE. 369

the earth from the chaos of the original

nebula ; they see the lightning and the
eruptions and hear the thunder of the tre-

mendous struggle between fire and water as

the earth gradually cools, and trace in the
shifting scenery the changes which led up to

its present peaceful condition."

In the term of a year there are given 313

lectures of one and a half hours each, and

582 lectures of a half hour each.

Mr. Carnegie has arranged for the repro-

duction of some ot these Berlin lectures in

New York, as an experiment to determine

whether the scheme will be popular there.

The article by W. J. Henderson on Yachts

of New York Harbor will be read with much
interest by many people on this Coast, where

there is a large fleet of pleasure craft in pro-

portion to population. The account begins

with 1845 and follows down to the Gloriana,

which among all, seems to be the most

marked as a departure from ordinary design.

One thing in Mr. Henderson's article will

be a surprise, although not news. He says :

" In 1881 the Scotch cutter Madge came to

this country and beat our cracks in her class

so persistently that yachtsmen opened their

eyes and wondered what was wrong with our

boats. The lessons taught by the Madge
were applied by the famous designer Edward
Burgess, in his productions, and his work
led to a line of development which totally

changed the character of American yachts."

Farther on the same subject

:

" Now what do these figures show ? Sim-
ply that the swift little Madge taught our
yachtsmen that beam and initial stability

were very pretty things in their way, but
that the vessel with staying power in all

kinds of weather was the one with less beam,
less initial stability, and more ultimate sta-

bility. The Fanny, with a beam of over 23

feet on a water line of less than 66, and a

draught of 5 feet 3 inches, is a very differ-

type of craft from the Volunteer (sloop; with

a beam of 23 and a draught of 10 on a water
line of 86. Ever since the advent of the

Madge, when Mr. Burgess and others saw
that our skimming-dish type was radically

wrong for sea work, our yachts have been
growing deeper and becoming narrower;
and their ballast has been going down as

their topmasts have been going up."

He says that the late Mr. Burgess in 1888

came to the conclusion "that a center-board

was not a necessary factor in successful

windward work, but merely a matter of con-

venience."

This is quite the reverse of opinions com-

monly entertained on this Coast, and is an

illustration in the line of criticisms we have

offered on the whaleback type of steamers,

namely : that centuries of " evolution " are

not likely to be upset at once by distinctly

new methods or plans.

Of the Gloriana, Mr. Henderson says :

"Among the crack yachts which belong
to the harbor of New York, the first in im-
portance is certainly the wonderful forty-six-

footer Gloriana,, owned by E. D. Morgan, de-

signed and built in 1891 by N. G. Herreshoff,
of Bristol, R.I. The Herreshoffs had always
been known as designers of swift steam
yachts, but hereafter "Nat" will rank with
Burgess as a modeler of sailing craft. The
Gloriana''s record is too fresh to need repeti-

tion. She sailed in about twenty races and
never was beaten, while her time, and that
of her competitors, too, showed that they
were all faster than seventy-footers of fifteen

years ago. I take the liberty of quoting
from an article of my own in an English
paper :

' It is true that the Gloriana is a newT

type, but she is the result of direct develop-
ment. Her sheer plan is certainly an out-

growth of the Thistle's visit to the United
States. She is cut away forward as the
Thistle is, and her greatest draught is a few
feet ahead of her sternpost. Her bow is

longer than the Thistle's above water (in pro-
portion to her size, of course) and there is

no break in the line running from her gam-
mon iron to her keel. She has no forefoot

at all, and this peculiarity gives her a strange
appearance. Her sternpost shows less rake
than those of the forty-footers built in 1890,
and her forebody is perhaps a trifle longer.

But the most important feature of the yacht
is her water lines. Her designer has dis-

carded all concavity forward, thereby carry-
ing out a line of development along which
Mr. Burgess was certainly moving. The
Burgess yachts of 1885 show a decided con-
cavity in their water line forward. The later

boats of this designer, however, have ap-
proached straight lines. Mr. Herreshoff has
simply returned to the old theory of convex
lines, a movement which it seems likely

Burgess would have made very soon if he
had not been cut down by untimely death.

The Gloriana' s bows flare out strongly above
the load water line, and in butting a sea she
has very fussy action, splashing the water
out from under her lee bow in clouds of
spray fifty or sixty feet wide. '

'

'

We have long held to to the opinion that

the American "skimming-dish" design was

best suited for enclosed waters, and yet be-

lieve so with limitations, but we are certainly

departing from the type even for lakes and

bays, for as Mr. Henderson says :

" Ballast is now put as low as possible, and
our yachts are given greater displacement
than formerly. It can no longer be said that
American boats are dangerous ' skimming-
dishes, ' for the new ones are good, whole-
some, non-capsizable boats, able to take
their chanc in all kinds of weather."
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Cassier's Magazine.

In No. 4 of this fine magazine Prof. R. C.

Carpenter continues his essay on Injectors,

and has made plainer than we have before

seen it, the mechanical theory of their oper-

ation, as follows :

"Besides the thermal efficiency, which is

only concerned with the loss and transform-
ation of heat, there should evidently be a

mechanical theory to explain its action on
different principles. Such a theory explains
the action as the impact of a small body at

high velocity—the steam in the steam tube

—

coining in contact with a large body moving
in the opposite direction or at rest (the

water in the suction pipe) and giving a result-

ant velocity common to the entire mass, the
water in the discharge pipe.

The explanation is exactly similar to the
striking of one ball against a larger one,

resulting in the motion of the two balls as

one with a common velocity. Thus, if w/

is the weight of the steam, and such water
as it may contain, and v its velocity, its mo-
mentum is w'v -— g= m ; if W is the weight
of water lifted, and its original velocity
deduced from the suction-head be negative
and equal to V', its momentum is

WV'-r g= M'
If V is the velocity of discharge, the com-
mon momentum is

M = (W + w') V -T- g
By the principles of impact,

w'v WV / (W -f w 7)V
- + = CD
or or pr& & &

but because of loss of force by eddies and
friction, w'v will be greater than the second
member of the eauation."

Mr. W. H. Wiley, C. E., of New York,

contributes to this number an article on Mr.

James Dredge, of the journal Engineering,

London. He is the best known in this coun-

try among eminent English engineers, and

who, as Mr. "Wiley says,
'

' has done more to

promote a kindly sentiment for Americans

in England, than all the interchange of

courtesies combined."

This is easily true, and is enabled by a

capacity for executive work which has, per-

haps, few parallels. Mr. Dredge, whom we
have the honor to know very well, since

1870, is an embodiment of power, physical

and mental—one quality supplements the

other, and these reinforced, so to speak, by
opportunities such as few can enjoy, have
produced what Mr. Wiley claims, a modern
engineer and man, of the highest type. The
most interesting among the facts given in

Mr. Wiley's article, is that in respect to the

partnership between Mr. Dredge, Mr. Maw

and Mr. Hollingsworth, the owners of

Engineering, an arrangement that has lasted

twenty years without jar or friction. It is

remarkable that the government has not

conferred on Mr. Dredge the civic distinc-

tions accorded to eminent and useful engin-

eers in England, but this will follow no

doubt.

His part in promoting European interest

in the American Exposition of 1893 has been

in a sense to create it, not only in England,

but over that wide field covered by Engin-

eering—a field as wide as the name indicates,

and one gained by a policy that has always

refused to recognize national lines in work,

universal by its very nature.

This article of Mr. Wiley's will be read

with much interest by thousands in this

country, who have wondered how Engineer-

ing was "built up."

An article by Mr. E. P. Allen on the pro-

duction of aluminium contains the first

attempt we have seen at popular explanation

of treating fused metal, or in other words,

the employment of electricity in reduction

processes. In respect to aluminium Mr. Allen

says :

The electrolysis of fused masses is a subject
of such recent growth that it has so far had
very little thorough study. It is a subject of
many inherent difficulties. It is not a simple
matter to discover reaction or other opera-
tions in a molten mass, though, to be sure,

there is very little firm ground in any sort of
electrolysis. In the present case there is a
question as to whether the c^olite—rather,

its aluminium fluoride constituent—or the
alumina is the electrolyte ; that is to say,

whether the cryolite acts simply as a solvent
of alumina and the latter is direct^ decom-
posed, or the aluminium fluoride in the cryo-
lite is decomposed and continually regener-
ated by the combination of the fused fluorine
with the aluminium of the continually added
alumina. There is much to be said on both
sides, and authorities differ. Among invent-
ors, Hall and Heroult, judging from their

patent specifications and subsequent utter-

ances, consider that alumina is the electro-

lyte and that the cryolyte plays simply the
part of a solvent, possessing in addition to
its remarkable power of solution the advan-
tage of a lower specific gravity than that of
aluminium, thus allowing the molten metal,
as it is separated, to collect in the bottom of
the pot or preventing its rising to the top in the
nascent state and recombining with oxygen
in burning. Minet, on the other hand, be-
lieves that the fluoride is the electrolyte, and
the alumina, continually added, regenerates
the bath, and Minet, it would seem from his
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learned papers in French electrical journals,

is more competent to express an opinion
than his confreres"

This article, which is to be continued next

month, will be the most instructive essay on

the subject of aluminium, technical, histori-

cal and commercial, that can be referred to.

Professor Jamison's article on rotary en-

gines should be a very useful one. He has

recently been called upon to investigate the

performance of a rotary engine made with

all the care possible, and to embody all the

best features of such engines. The result

was a consumption of 31.47 pounds of water

per indicated horse power per hour, which is

certainly encouraging as to economy. The
problem of endurance, which is the main
one, could not of course be determined, but

can have in our opinion only the common
one of failure, delayed perhaps by workman-
ship and care, but perishable as are all con-

trivances that violate a fundamental law of

construction, or operation, rather.

Professor Jamison's description of methods

for making diagrams from such engines will

be a matter of interest to those who have

attempted the like.

How to Run Engines and Boilers.

Mr. Watson of the Engineer, New York,

sends us a copy of this little book, written

by himself and first published in serial form

in his journal. The matter is now bound in

a neat, well-printed volume of 125 pages,

and contains a portrait of Mr. Watson,

which will be a matter of some interest to

many who read the Engineer, and to others.

Mr. Watson is one of the few practical men
who have been able to temper their writings

with the salt of experience, and is still more
conspicuously one that never fears to state

what he deems truth. The success of the

Engineer has from the beginning been owing
to this quality coupled with a very extended
knowledge of constructive work, and the

means of its accomplishment.

The present book consists of various rules,

suggestions and instructions to be observed

in the care of engines and boilers, or "run "

them, as we say in this country. It is a

friendly talk, made interesting by an avoid-

ance of a didactic style common to such
manuals. The following quotation will serve

to show the general style of treatment.

"The object of putting lap on a slide

valve is to cut off the steam early in the
stroke of the piston. Suppose the steam end
of the valve had no lap at all, but barely cov-
ered the steam port ; then so soon as the pis-

ton moved the valve would open and continue
opening, closing barely in time to open
again for the return stroke of the piston.

Now suppose we add one quarter of an inch
lap to the valve; then the valve would open
just as soon as it did before, because we have
advanced the eccentric to permit it to open,
but it would close sooner by the amount of
the lap, because we have stolen, so to speak,
a quarter of an inch from the travel of the
valve by advancing the eccentric ; therefore,

if it closes sooner it cuts off the live steam
earlier in the stroke ; but as explained pre-
viously, it cuts off the exhaust also. We in-

troduce this as an illustration of the uses of
lap. Laps on slide valves vary all the way
from half an inch upon a twenty-five horse-
power engine to one inch and upward on
high power engines."

The book is published by the author at

150 Nassau street, New York, price $1.50.

Statistical Report of Interstate Commerce
Commission.

The Interstate Commerce Commission,

whatever its influence may be in the regula-

tion of rates and fares, has proved a bureau

of importance in the compilation of statis-

tics. The third annual report, just issued in

an advanced and abridged form, shows a

wonderful amount of labor, and gives a con-

fidence of accuracy such as would not attach

to a similar work performed by officers

clothed with less authority. It is difficult to

select among the various divisions of the

report any one that will be of most interest.

That on accidents is appalling, and has called

out in the North American Review two essays,

neither of which lead up to any hopeful

means of prevention. Mr. Cabot Lodge's

article in the February issue gives the killed

in 1890 at 2,451 persons, but the Interstate

Commission says this many employed people

were killed, besides 3,833 other persons, or a

total of 6,334. The injured are set down at

29,025. The number of employed is given

at 749,301, which shows one death for every

306 persons, and one injury to every 33. A
person riding continually would by a compu-
tation of chances be killed within 158 years

but trainmen must expect death in 35 years.

Coupling accidents are most common ; 369

people were killed, and the total of accidents

in this operation was 7,842 for the year 1890.
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The Technology Quarterly.

This finely printed serial is issued four

times a year, by the Massachusetts Institute

of Technology, and contains usually six or

more essays of much value on technical sub-

jects, scientifically treated.

The current number has an able paper on

the application of Hirn's analysis to multiple

expansion engines, presented at the Provi-

dence meeting of the Mechanical Engineers

in 1891. It is in the main a mathematical

evolution of the thermal quantities, or

resultants of these, set forth in forty-nine

formulae accompanied by a length)- table of

results from tests, made by the graduating

class, on the new triple expansion engine for

experimental purposes made by the E. P.

Allis Company, of Milwaukee, for the Insti-

tute.

This engine forms the subject of another

essay in the same number accompanied by
drawings to show the construction, which

seems to be quite the same as ordinary ser-

vice engines, made by the firm.

We are far from thinking this the best de-

sign that could have been adopted for an

experimental engine, but so long as the Cor-

liss type of valves are so extensively used,

there is that much in favor of the design,

even if it fail to permit some kinds of experi-

ments, high speed among them.

"An Experimental Study of the Waste
Field of Dynamos," presents one of the fore-

most practical essays in electrical science

that has appeared for some time.

The Prospector's Field Book and Guide.

BY PROF. II. S. OSBORN.

Messrs. Osborn & Alexander send a copy

of this book for notice. It is in a sense sup-

plementary to Prof. Osborn's more extensive

works on metallurgy and mining, and per-

mits of commendable notice for various

reasons.

It contains an ingenious sifting from the

broad subject of mineralogy of such things

as occur, or should be known by those who
search for and determine the value of mines,

and as indicated in the title, is for "pros-

pectors." This being the ostensible and par-

ticular object of the book, will not hinder

its use in a popular way by those living in

mining regions and interested in mining

matters, and this we imagine will require

five copies where one goes into the hands of

a prospector or searcher for minerals. It

can be profitabl}T read for its geological part,

for analysis, for information concerning

metals, and even precious stones ; also, for

instruction in the use of the blow-pipe, con-

cerning which the information is complete.

We have received from Messrs. Osborn &
Alexander a copy of "A Manual of Mining,"

by Professor Ihlseng, of the Colorado School

of Mines, which will be noticed in our next

issue.

Illnstreradt Sverige.

This means, in English, " Sweden illus-

trated.
'

' We have received a copy with the

announcement that the edition is soon to be

issued in English, and when it is, there is no

guide book that can be of more value to

American tourists. It is wonderfully well

" got up," profusely and finely illustrated,

and has only the fault we can see of being

confined to middle and southern Sweden.

The northern provinces, especially Dal-

carlia, are to travelers most interesting, be-

cause here have lingered the manners, cus-

toms, and even dress, of two centuries ago.

The people of Dalcarlia (men of the dale,

or valley) discourage intermixture with their

people. They are sturdy, honest, intelligent,

and have a kind of dread of what we call

modern civilization.

The 23 maps in the present guide are

a marvel, executed in a perfect manner, with

copious references, and will enable a traveler

to go understandingly over all the routes of

travel.

In connection with this notice, we will

take occasion to say that the usual route of

American travelers through Southern Europe

to see " beggars and pictures," as some one

has sarcastically called it, is a mistake, for at

least those who are of a philosophical turn

and taste.

In the North there are old things to see as

well as in the South. There are no beggars,

but a great many pictures, and we can see

there our ''forefathers," also the "mora
stone," the cradle, so to speak, where self

government originated among our race.
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THE MECHANICAL ENGINEERS.

The convention of the American Societ}^ of Mechanical Engin-

eers, to take place in this City on the 16th, 17th and 18th of the

present month, is an event of much importance, and while some

allowance must be made for any estimate of the matter coming from

a technical publication, we feel warranted in assuming that no other

visit of the kind, to this Coast, has deserved so much attention.

Whatever has to do with skilled industry, which is the very cen-

ter and soul of our prosperity and place in modern progress, is

worthy of profound attention, and our industries and procedure

here are about to be subjected to the scrutiny and criticisms of the

most eminent and successful men that our country has produced,

men who have moulded and made our place in the skilled arts

among the nations of the world—a place of especial rank and one

not attained in many other branches of science and the arts.

A large number of these visitors have not only a national but an

international reputation, earned by ''works," which is the only

means of professional eminence among mechanical engineers.

Visits here, in time past, of various associations have met with

royal welcome, and deservedly no doubt, but, as before said, on no

previous occasion has there been a case like the present one. Our
sole hope of maintaining the various industries of this Coast, on

which so much depends, lies in our skill and reputation. In this

visit our skill will be weighed and measured, and our reputation

settled in so far as the opinions of several hundred of the most

skilled engineers of this country, and of thousands who look to
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them for opinions and facts. There are resources, already liberally

tendered, to entertain our visiting friends in a becoming manner,

but there is much to do yet, which will, no doubt, be carried out

in a manner worthy of the City, the Coast, and the Profession.

There are at present about 1 , 400 members of the American Society

of Mechanical Engineers, of which there are a number on this Coast.

The Society owns a fine building in New York, fitted up as a library,

hall, offices, reception rooms, and dormitories for non-resident, visit-

ing members. It is the largest and most active among the technical

associations of this country, or of its kind in any country.

The portraits of the executive officers, which have been engraved

for this issue, together with the following short personal notice, will

be a matter of interest to our readers.

The President, Mr. Charles H. Eoring, is a native of Boston,

Mass., Commander in rank in the U. S. Navy, and formerly Chief

of the Bureau of Steam Engineering. His services have been

eminent and successful, both in an executive and scientific sense.

He participated in the celebrated battle between Ericsson's Monitor

and the Merrimac in Hampton Roads, and served in responsible posi-

tions throughout the war from 1861 to 1865. President Eoring is

now on the retired list of naval officers, and in position to give atten-

tion to the important Society over which he presides.

Professor F. R. Hutton, the Secretary of the Society, is a gradu-

ate of the Columbia College School of Mines, and was an instructor,

and finally full Professor there of mechanical engineering, a rank he

still retains. He has been Secretary of the Society of Mechanical

Engineers since 1883, and, in that capacity, has discharged the mul-

tifarious duties, which, in this country, are condensed under the

head of '

' secretaryship
'

' meaning thereby the conduct of all exec-

utive business, under the board of direction and council.

Mr. William H. Wiley, the Treasurer of the Society since 1884,

is a civil engineer, also an engineer of mines, with a successful prac-

tical record in both branches, as well as in the military service of the

country. He has an extended personal connection in cognate

branches of engineering, and is a member of the well known pub-

lishing house of John Wiley & Sons, New York. He is also the

New York representative and correspondent of Engineering, Eondon.

The following circular has been sent out to various influential

people here, by the provisional committee of reception in this City.

It contains a good deal of information not embodied in the preced-

ing remarks :
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'

' The American Society of Mechanical Engineers is one of the
largest technical associations in this country, and has among its

members many persons of international reputation. The objects of
this Society are to promote the arts and sciences connected with
engineering and mechanical construction by means of meetings for

social intercourse and the reading and discussion of professional

papers.

To be eligible as a member, a candidate must have been so con-

nected with certain professions as to be considered, in the opinion
of the council, competent to take charge of work in his department,
either as a designer or constructor, or else he must have been con-

nected with the same as a teacher.

Mechanical, civil, military, mining, metallurgical and naval
engineers, and architects of eminence are to be found enrolled in

the list of, and are, eligible as members. All the technical schools

and colleges of the United States and Europe, where the sciences and
arts are taught, are as a stepping stone to membership in this soci-

ety. Our State University at Berkeley, and the Iceland Stanford,

University of Palo Alto, are now paving the way for California's

young men for membership.
From this it will be seen that these mechanical engineers, who

propose crossing the continent to hold their Spring Session in the

Academy of Sciences building in this City, are not merely people
who can run a locomotive or construct a stationary engine, but they
are skilled professional men of all arts, competent to design or construct

all kinds of engineering work. Chas. H. Loring, its present presi-

dent, was chief engineer of the North Atlantic blockading squadron
during the first eighteen months of the civil war, and participated

in the famous battle between the Monitor and the Merrimac ; and the

honored and lamented Ericsson who designed the Mo?iitor, was a

member.
In the summer of 1889 this society chartered the Steamer City

of Richmond, and crossed the Atlantic to visit their professional

brethren in England, France and Germany. In London the party

was formally received at the house of the Institution of Civil

Engineers, by the president, council and members. On the even-

ing of the same day the Lord Mayor, Aldermen, and Court of
Common Council of the City of London tendered them Guild Hall,

where they were banqueted. This in itself was an exceptional

honor. In gracious response to an application to the Queen, Her
Majesty directed that special facilities should be afforded for visitors

to Windsor Castle, including the private apartments of the palace, and
to St. James and Buckingham Palaces. The Archbishop of Canter-

bury personally showed and explained the objects of interest at

Lambeth Palace ; while the Dean of Westminster delivered, in the
Abbey, an address on the historical associations of that building.

Among the purely social entertainments offered were, a garden
party by the Baroness Burdett-Coutts, a reception by Lord
Brassey, K. C. B., Associate Member Institute of Civil Engineers,
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and a dramatic performance in the grounds of Copped Hall, by invi-

tation of Mr. S. B. Bolton, Associate Member Institute of Civil

Engineers, while those having facilities for doing so vied with one
another in their efforts to afford the visitors amusement and recre-

ation during the six days of their stay in London. Special trains

were granted by the principal railway companies to various places

of engineering interest in and around London.
The trip of the Society to California partakes somewhat after

their trip to Europe. They will leave New York on Wednesday
May 4th, in special Pullman trains, visiting places of interest

enroute ; will arrive at Sacramento May 13th, where the afternoon

will be spent ; thence to Monterey, where they will remain at the

Hotel del Monte over Sunday, arriving at the Palace Hotel, San
Francisco, Monday, May 16th, upon which day their first meeting
session will be held at the Academy of Sciences building.

Their stay in San Francisco as an organized body will extend to

May 19th, during which time many valuable papers will be read and
discussed, and municipal courtesies extended to them, as well as

private entertainments, and visits to engineering works and other

places of interest near our City.

A large local committee has been selected to assist in the enter-

tainment of the distinguished visitors.

W. R. ECKART, CHAS. G. YALE,
Chairman. Sec'y of Local Committee.

220 Market Street, San Francisco.

-^

A PERFECT RAILWAY CURVE.*

By D. E. Hughes, C. B. Mem. Tech. Soc.

[Copyright, 1892, by D. E. Hughes.]

INTRODUCTION.

In railway location it is desirable that circular arcs be not con-

nected direct to tangents, but eased off by a line of diminishing

curvature. This is done now in several different ways.

Some make the transition by compounding circular arcs of

finite length, thus removing part of the evil and permitting the

remainder to be met on the installment plan.

Others make the change by means of the cubic parabola of

which a short length of small total curvature very nearly coincides

with the perfect transition curve.

Still others make the
'

' easement ' by some indefinable, inde-

scribable thing that is not a curve at all in a mathematical sense, not

*Frorn a paper presented before the Technical Society of the Pacific Coast, April 1st, 1892.

Reprinted by permission.
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conforming throughout its length to any one law, and incapable of

being extended beyond narrow limits.

Very rough locations are by some called
'

' good enough '

' on the

grounds that track-layers do not follow exactly any given location :

but, other things being equal, is it not better that these unavoidable

deviations be from the perfect curve?

Some too, make overmuch of saving a few minutes' time in cal-

culating, forgetting how small need be the advantage of a better

curve on a good road with heavy traffic, to soon repay the extra

cost. This is not a criticism on approximate methods in general.

Any easement is better than none at all, and several of the curves

in use are very good within the limits intended for them. But it

would be better to have uniformity of practice. Men could work
together to better advantage, and time would be saved in school if

but one transition curve was in use.

The curve adopted should be the most perfect practicable, to

meet the high precision that all field work is rapidly approaching.

It should be determined independently of any other curve so that a

line containing it can be described as definitely and briefly as can

one composed of only tangents and circles.

The curve required has been defined by several. For a correct

idea of it, conceive a curve compounded of infinitesimal circular arcs

of uniformly varying curvature. Evidently this curve if begun

with an infinite radius, has at any point a curvature directly pro-

portional to its length, hence the superelevation of the outer rail

may begin with the curve and, but for the excess of gauge of

track over its horizontal projection, increase uniformly. If this

excess is considered then the tangent, not the sine of the lateral

slope must increase uniformly. Luckily the track can be laid in

conformity with the latter plan with the same facility, and to meet

the fast trains of the future, it may be done.

The following pages contain the curve described above, the

principal equations relating to it, and its more important functions

tabulated.* The tables contain more decimal places than would

usually be necessary in practice, but they have been retained that

interpolation may be more accurately effected, and in order that

finer discrepancies between this curve and those in use may appear.

To obtain a working knowledge of these equations and tables in the

least time would require that they be illustrated with solutions of

*Want of space compels the omission of Prof. Hughes' tables, covering ten pages. These are

published in full in the Transactions of the Technical Society of the Pacific Coast.
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many of the different problems likely to occur in practice, but so

much detail would encumber this paper too much, hence only the

skeleton with brief explanations, is submitted.

The table has been extended to 90 degrees in order that great

lengths of this spiral may be located, for it is often the case that it
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fits the ground better and is easier to locate than a compound curve

composed of several circular arcs connected by '

' easement '

' curves.

A location can be made by means of this curve without using

circular arcs at all, hence it should not receive a name that would

seem to limit its application—should not be called
'

' transition

curve." In this paper it is called sickle, suggested by the resem-

blance of the first 90 or 100 degrees of it to the old reaper's sickle.

DEFINITION.

The '

' sickle
'

' is a plane curve whose radius of curvature varies

inversely as its length measured from its initial point.

EQUATIONS DEDUCED.

In Figure 1 let the origin of coordinates be I, the initial point of

the curve, and P any point on the curve. x= IL,. y = P L.

R = radius of curve at P. c= chord IP. s —• length of curve I P.

t= tangent IV. f= offset M N. 6= total curvature of arc I P.

<f>
= deflection angle of point P. X, Y, C, F, and T represent those

functions of 6 displaced by them in the equations where they first

appear.

k
From the definition, R =— (a) where k is a constant, but

dsR — -ttj the general formula for radius of curvature.
au

ds k

d~6

=
~s

Therefore,

Integrating and reducing, s= \/2kd
i
(b) the intrinsic equation

of the curve.

From (a) and (b) s= 2R0 (1), or twice the circular arc MP.
From (b) oc s

2

(2)

TO TRANSFORM TO RECTANGULAR COORDINATES.

dx = ds cos. 6
t

General formulae of transformation.

dy= ds sin.

Differentiating
(
b)

,
ds =a/k-a^O

Substituting,

4dji -a/^j cos. d

dy=y\^„ sin. 6 d
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Integrating :

x = s
&

)
13.6!*^"

J
°r x

2 0'

.?X (3)

y
6 O

13
<9

5

3.1!
_

7T3!
+

11.5!
_

15.
+ or y = s Y (4)

In right triangle I P I,

4>
, y -Y o

tan — = tan- = —
X jf±. o

803 3205

2835 467775

y sY= or c = s C
sin. <£ sin. <£

(5)

(6)

= i- Y- -R vers. z . R (20Y - vers. 0) or/= R F (7)

(9
8

developing V,f= R
2 4 6

~6~ ~~ 168
+

7920
"~

6
+ (8)

* = 1 1, + 1/Y == *X -h*Y tan. = R (20X + 20Y tan. 0) or

* = RT (9)

Area between chord I P and curve =
3

4fl
5

12 ""105 "31185" (10)

TO LOCATE THE CURVE.

Suppose a length ^, of 10 stations, and total curvature = 50°.

From eq. (2) the direction of the curve at the several stations
;

that is, the several values of are as the squares of 1, 2, 3 ... . 10.

50°
Since the last is 50°, the first is

Yf&
= /^' anc^ ^e otners 4, 9, 16,

etc., times this, or

y2 °, 2°, 4}4°, 8°, 12>4 ,
18°, 24^°, 32°, 40^°, 50°.

TO LOCATE THE STATIONS BY OFFSETS FROM TANGENT.

With argument }4°, 2°, 4^°, etc., take from X and Y columns

the corresponding decimals multiplying them, as per (3) and (4), by

1, 2, 3, etc., times a station length respectively. The results are the

*13.6! means 13 times 6X5X4X3X2X1.
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abscissae and ordinates of the stations, and for stations of 100 feet

are as follows

:

STA. X y STA. X y

1 %° 99.999 0.291 6 18° 594.105 62.390

2 2° 199.976 2.327 7 24^° 687.308 98.480

3 *J6° 299.815 7.851 8 32° 775.404 145.650

4 8° 399.221 18.591 9 40K° 856.060 204.609

5 \2%° 497.627 36.238 10 50° 926.484 275.443

TO LOCATK THK SAME POINTS BY LONG CHORDS AND

DEFXKCTION ANGDKS.

Use same argument as before and obtain values of <f> and C mul-

tiplying latter, as per eq. (6), by 100, 200, 300, etc., respectively.

The results are the deflection angles and long chords from I to the

other stations, and are as follows :

STA. 4> c STA. 4> C

1 0° 10' 00" 100.000 6 5° 59' 42" 597.372

2 0° 40' 00" 199.989 7 8° 09' 14" 694.328

3 1° 30' 00" 299.918 8 10° 38' 18" 788.964

4 2' 39' 58" 399.654 9 13° 26' 32" 880.172

5 4° 09' 54" 498.943 10 16° 33' 26" 966.562

The deflection angles may be used and each point located by

measurement from the last preceding one. This measurement, how-

ever, must not be 100 feet, for in this work a station length is

measured on the curve.

The error made, if this point is disregarded, is very small at first,

but it is cumulative, and it will throw the curve outside of the one

aimed at and make it longer—a very good curve still, but the traverse

in the field will not agree with that in the office.
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To find radius of curvature at any station, use eq. (1), where

s
R = - t-. In this particular case, at station 8, for instance,

R = |xioo
1620

2 X .5585

The decimal in the denominator is the value of 32° in circular

measure, and is found with it in the first column of the table.

An equivalent result is more quickly obtained by noting that 8

stations consume, in this case, 32°, an average of 4°, and as curva-

ture at start is 0, and increases in arithmetical progression, the

degree of curve at close is twice the average, or 8°.

In present practice it is often the problem to locate the curve,

having given the degree or radius of circular arc and offset M N.

The relation between the given quantities and is expressed in (7)

or (8), and the function of therein is tabulated in column headed
" F."

Suppose radius of circular arc = 572.96 — and offset M N= 70.

78 — . 70.78 -i- 572.96 —= .1235 +. With this as argument in

column " F " take from first column the corresponding #, which

is 50°, or .87266. Now by eq. (1) s= 2 X 572.96 X .87266 = 1000

feet. Take from the same place in the table $ = 16° 33' 26", and

1000 times C 966.56. Now having chord P I, and angle I P K 50°

— 16° 33
7

26", locate I, and then the curve.

TO FIND LENGTH OF TANGENT IV WHEN ONLY SICKLES ARE USED.

Suppose external angle at V 100°, and that two equal sickles are

to be used, making the sharpest curvature at vertex 10 degrees.

= 100° -f- 2 == 50°. Take from table X Y, and circular value of

corresponding to 50°, then substitute these, tangent 50°, and radius

of 10° curve in eq. (9), to obtain t. The quantity in parenthesis in

eq. (9) is tabulated, (as yet only to 30°) and appears in the last

column T. If a circular arc of a given radius is to intervene, let

be angle consumed by each sickle. The circular arc must consume

the rest of the exterior angle A (not shown in Fig. 1), or A—2 0,

and tangent can be found from the following equation, not previously

given :

/—-R [1 -f F] tan. y2 A — sin. 6 + 2 X

The foregoing examples are purposely simple and few in number,

the intention being only to illustrate the equations and show what
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the tables contain. Concerning additional and more complicated

problems that may arise, suffice it to say, that, since the sickle is a

mathematical curve, they can all be solved. Passing obstructions,

etc., can all be readily done with a little more work in calculating,

however, than is required with the circle.

TO DRAW THE CURVE.

The equations show that all sickles are si?nilar, hence to draw

any arc of the curve all that is required is one well-constructed

sickle and a pantograph. The pattern should be on material that

will preserve itsform.

Further, some scale should be assumed for it, and points where,

according to this scale, the radius of curvature agrees with the

radii of 2, 3, 4, etc., degree curves should be marked and por-

tions of such radii drawn, so that the plate can be more quickly

adjusted relatively to the map, and so that just such portion of the

pattern may be used as will reproduce on the map the arc required,

and no more.

The pantograph and pattern are mentioned only as a complete

solution— as a plan to draw the sickle to any scale. Perhaps the

draughtsman would be better suited by having several patterns with-

out the pantograph—patterns conforming to the scales of his draw-

ings and to be used as rulers.

These sickle rulers to be most handy should be marked with

radii, etc., as described above. Again, transparent paper may be

used with the required sickles, markings, and all, printed thereon,

and the curve traced ; or the paper may be used to prick the import-

ant points, and the corresponding ruler to draw the line. Sickles,

being similar, may, like circles, be denominated as "20 minute,"
" 3 degree," etc., a " 40' sickle " meaning one in which thepirst ioo

eet of it curves 40 minutes ; that is, one in which the degree of

curve at the beginning is 0, at the middle, 40', and at the end of

the 100 feet, 1°, 20'.

APPROXIMATIONS.

When is small, eq. (5) shows that <f>
= yi approximately

.

Referring to the table, it is seen that not until reaches about

21° 20' is the error so much as 30". In eq. (4) when $ is small,

y =.J-q- nearly, and combining this with (2) givesy oc s
3 approxi-

mately. These two equations, deduced in a different manner,

however, give the curves of a recent writer. Since, as seen in (3),

5
s exceeds x but little when is small, an approximation to the
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above approximation is y oc x*, the cubic parabola, used now by

several.

By rejecting all of the series after the first term in (8), and com-

bining with one, there results s = V 2 4 R X offset, a property of the

first good " curve of adjustment " ever used.

A fair approximation to any of these is the '
' elastic curve, '

'

which, with considerable trouble, may be drawn with an elastic

ruler.

SAMPLE OF NOTES.

NO OF STATION. KIND OP LINK.
BEARING AT FAR

END DISTANCE.

23 Tangent N 40° B 400 feet

27 Sickle N 46
D E 300 "

30 Circle N 66° E 500 "

35 Sickle N 80° E 400 "

39 Circle S 79
D E 700 "

46 Sickle S 67° E 300 "

49 Sickle S 53° E 400 "

53 Sickle S 50° E 300 "

56 Tangent

EXPLANATION.

The sickle beginning at station 27 turns through 6° in a length

of 300 feet, or an average of 2° per 100 feet. As it begins with

curvature, it ends a 4° curve, hence, what follows must begin with

that. The next is a circular arc of 20° total curvature, and being 5

chains long is a 4° curve as required. Next a sickle 4 chains

long through 14°, average curve 3^°, beginning as a 4°, therefore

ending as a 3° curve. Next a 3° circle. Next a sickle of 12°,

3 chains long, beginning 3°, average 4°, ending 5°. Next a sickle

of 14°, and 4 chains, average a 3^° curve, beginning 5°, hence

ending 2°. Next a 3 chain sickle turning through 3°, an average of

1 degree per chain, beginning a 2° curve, and ending straight in a

direction S 50 B.

It is evident that some arc of any sickle will unite with any arc

of a given sickle without causing a finite change where the arcs

join. By thus compounding, any direction required at the extrem-

ity can be attained even without altering the total length.

A simple sickle can be made to pass through any three points.

A compounded sickle will go anywhere.
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SKILLED LABOR ON THE PACIFIC COAST.

In the Californian Magazine for April there is an article by Mr.

John Bonner on the above subject, a single column of which has

more practical value than all the lampoons, cartoons, and general

"grass throwing" that has appeared in three years past, and this

estimate is based on its facts and statistics alone.

The writer, who appears to be thoroughly familiar with the sub-

ject, has, however, stopped short of both cause and remedy, either

of which, inference tells us, he could treat in an equally useful

manner if he so desired. He explains how the distance from other

labor centers, and a thorough organization of the unions, has

enabled the maintenance of wages here at an abnormal rate, and

how rule after rule affecting individual production has been enacted

and put in force by the unions, and how the industries of the City

have, in all cases, suffered, and in some been destroyed. A presen-

tation of such facts is certainly something in the way of a remedy, a

postfacto one. It is not the remedy to prevent and, perhaps, not one

to much alleviate the wrongs that have grown up under a system

that constitutes the employed and unemployed commercial enemies,

with different and opposite interests.

In all such cases when men of average reason are to be dealt

with, the first thing should be to search for and discover the theories

that lie at the bottom of their opinions. Men do not strike and

exact abnormal wages without some theory that is held and dis-

cussed, and which appeals to their reason. This is apparent in all

their proceedings. There are theories of overproduction, demand
and supply, prices which consumers can or should pay for products,

the effects of apprenticeship, and, it is not amiss to say, that through

all these labor quarrels the workmen have been following on what

to them, is a consistent theory of their rights, and what they are

warranted in exacting.

We have watched the literature on this subject, such as work-

men read, and have the first case to find where the laws governing

wages have been laid down or explained, or where men have been

shown what their wages can be, and cannot be. The ethical treat-

ment of the subject is not worth referring to, much less reading.
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Men care nothing for moralizing. It only arouses their suspicions,

and we exclude all such matter from a practical treatment of the

subject.

It is true in some cases people have been at the pains to show
how high freight charges, high expenses, the extra cost of material,

and the greater division of labor in Eastern factories make the

present high wages here impossible ; in some cases too, the actual

labor cost of some commodities have been given to show an excess

here, but the ground principle, so to speak, on which industries here

and elsewhere, must rest, has not been taken up and presented to

the men in a manner to convince them that there is a limit towages,

and that, by the plainest laws of economics, labor cost must be a
'

' fixed amount " or
'

' uniform amount '

' in any industry that

survives.

Of this we will speak further on, and for the present continue to

point out how there has not only been no presentation of such a law

or principle, but much writing and talking that has led to an oppo-

site view, that is, that wages are an accident, and may be more or

less as certain rules or the power of certain combinations may deter-

mine.

THE ACCIDENT THEORY.

Next to the domestic affairs of life, among which is wages, poli-

tics most concern the working man. He believes, and is taught,

that certain laws, modes of taxation and governmental policy, can

determine the amount of work to be done and the price he is to

receive for performing it.

He is thus told that the rate of wages is accidental or arbi-

trary, and as a natural consequence he sets out to raise wages as

much as possible, using all means within his power to enhance the

value of the commodity he has to sell, just as other people do. He
is told that prices are a local affair, and, for anything shown to

the contrary, have no limit so long as the consumer of his products

can be compelled to buy them. He is also taught that high prices

for material produces high wages, or rather that the causes which,

enhance the cost of material, also increases wages. This looks, on

its face, as a true proposition. When iron costs $60 per ton here

and $30 per ton elsewhere, it follows by parity of reason that wages

here should also be double, and the assumption is not far wrong in

so far as equity, but wholly impracticable in fact, as we will show

further on.
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When this sort of logic is not dealt out to workmen, the demand
and supply theory takes its place, that is, that wages must depend

upon the number of workmen, and an assumed constant amount of

work to be done. This is also a branch of the accident theory,

teaching that wages can be determined arbitrarily.

With such teachings as these why should not men employ every

kind of means to raise their wages and recognize no limit ? It is

but following out a logical conclusion with the same, or even less,

selfishness than characterizes other pursuits. The workman finds

nearly all the necessaries of life which he purchases, bear an arbi-

trary price, fixed by the government and by combination just as he

attempts to do in respect to his wages. There is no limit to these

prices so long as the consumer is forced to buy in the home market,

and there is not even this limit to his wages, why then should not

these be raised under the
'

' accident
'

' theory to the utmost limit, or

to all that can be exacted ? We say '

' accident '

' theory meaning

thereby one which assumes the causes which determine prices in

other cases do not apply to labor, and that wages may be high in

one place and low in another.

Volumes have been written to prove this matter, showing how
the

'

' rate
'

' of wages is high in one country and low in another,

when, as a matter of fact, the amount of wages is nearty uniform in

all countries, and must be, to maintain the balance of commercial

cost. A man may receive 60 cents a day in Germany, 30 cents a

day in Japan, and $3.00 a day in America, and the labor cost of

what is produced be just the same in the three cases.

This is not explained, however, and American workmen are

taught to believe that this difference of rate is an accident, or due to

some occult causes not explainable on simple grounds. He thus

forms an opinion that the same causes which make his wages five

times as much as in Germany or ten times as much as in Japan can

just as well continue to raise the rate. In other words, American

workmen never find, in the literature of the subject, any explana-

tion of the difference between the '

' rate of wages '

' and the
1

' amount of wages, '

' consequently the common doctrine may be

called the " accident " one.

THK LAW OF WAGKS AND PRICKS.

The law of wages is a very simple one when approached from a

commercial standpoint, and without mystification. There is no

mystery in the matter, or at least need not be, when we admit that
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commodities produced by labor have an international or world's

value—one determined in the neutral markets, for all kinds of staple

commodities.
There is no staple product that can be named, from steamships

to pins, from silk to straw, or from pig iron to platinum, but has

such a value that can be read off daily in the lists of current prices,

and such values are of necessity uniform unless affected by impost

taxes, and these relate only to local prices where the impost

is levied. Metals, cloth, leather, timber, food, or indeed any com-

modity entering into the world's trade does so under what may be

called international prices. These prices become the measure of

value for skilled products everywhere.

Values may, and do, vary as the cost of transportation from

place to place, or from one country to another. For example, ice

is cheap at Reno, Nevada, but is dear at Tucson, Arizona ; but if

carriage is taken from the Tucson price then the Reno price will be

the same or nearly the same, the difference being the mercantile

profit in buying, shipping, selling and waste. Sulphur in Iceland is

cheap, and is dear in New York, but the difference is only the cost of

carriage and the profits of trade. The general or international price

is the same ; so it is all over the world where commerce extends,

there is an international or general price that determines values.

This proposition is not presented as a theory, but as an axiom

based on facts observable by everyone, and in respect to all commo-
dities that enter into the word's trade, and even of all commodities

independent of the world's trade if we include local imposts or

taxes that enhance their value. If the reader will admit this com-

mercial determination of prices, which, reasonably cannot be ques-

tioned, then there will be laid down the foundation on which

must rest a
'

' law of wages, '

' that is, we will have a measure for

what wages produce.

The next proposition or fact in respect to manufactures is that

the product consists of three elements ; material, labor, expense and

profit. If there was any doubt in regard to the preceding proposi-

tion respecting values there will certainly be none in the present

one, which is shown by any set of account books that can be

referred to. All estimates are made out in this way ; these four ele-

ments are treated in separate accounts to make up manufacturing

cost, and the aggregate of these four elements must not exceed the

general value of the commodity produced. If it does the manufac-

ture must fail. This is evident, because the capital would disappear
in losses.
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The labor element is sometimes the principal one, sometimes the

second in amount, but rarely less than one-third of the whole. In

our industries here, in San Francisco, it is approximately the same

as material, or, on an average, about two-fifths of the prime cost of

commodities. Now material may fluctuate in value, so may, to

some extent, expenses and profits, also wages, but the '

' aggregate '

'

of the four elements named must not exceed what the commodities

produced can be furnished for elsewhere ; otherwise the industry

must cease. No one buys goods by sentiment or on patriotic grounds,

any more than workmen take low wages on such grounds, and

whenever the San Francisco price exceeds that of other places, man-

ufactures might as well cease at once, because their end is deter-

mined. Among these elements of cost, labor is the most flexible

—

the most at control. Material does not vary widely or rapidly in

one place, while expenses and profits remain almost fixed, and as

there must be a balance between the whole, there is a constant ten-

dency to vary wages.

Prices may be and are higher here for various reasons, such as

local guarantee of quality, facilities for repairs in many cases, and

especially in a better adaptation of what is produced. Time also in

some cases modifies work, and very frequently the quality of work,

especially where strength is a requisite, or important. Patented

inventions also affect trade and prices to some extent, but, as before

claimed, all these things are local and beyond them is the " world's

price," which, in the end, determines standard prices with the reser-

vations before named.

Now it is apparent in such a system that wages must be a fixed

quantity all over the country, or, as we may say, all over the world,

in respect to staple, skilled products, and cannot be raised except by
taking a corresponding amount from material, expense or profit, or,

as is sometimes the case, by " eating up " the industry.

THE RATK OF WAGKS.

In these remarks the '

' amount '

' of wages is what is dealt with

not the " rate." That is a different matter governed by other laws,

and contingent upon what men produce. For example, a boiler

maker might be dear at $2.00 per day, another one cheap at $4.00 per

day. The books of a boiler makers' works do not deal with " day's

works '

' directly, but with the '

' amount " of ws ges entering into

any new work. The same rule holds in all industries, except when;

the 4

'time' ' of men is contracted for in repair or special work, and even
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then the time is only a method of arriving at the "amount" of wages.

This is another thing of which little or no information is given

in the literature of labor, and is a matter workmen must understand

before we can look for either intelligent or reasonable action on their

part; that is, ' 'time-work. '

' Wages based on time is an anomaly at best.

It is a s)^stem made necessary in many kinds of labor, but none the less

illogical and difficult. It can not be changed in any but settled uni-

form industries, but it can be explained. When workmen are free to

go from place to place, or from country to country, the.amount of

wages must be nearly uniform, and must indeed be so for the reasons

that have been explained, but the '

' rate
'

' will vary with proficiency

or skill. Here, in California, wages vary as two to one in some

cases, depending on proficiency, but the unions take no account of

anything but '

' time,
'

' and in many cases compel this measure or sys-

tem. A man's time is worth nothing. It is only what he performs

that he can be paid for, and as a rule the more proficient the work-

men are, and the higher the wages in proportion, and the more profit

there is on their labor.

We are well aware of the sophistical cloud thrown around the

subject of values, prices, wages, and other economical elements, and

believe that there are really no mysteries in the case that cannot be

solved by the rules of business and accounts. For example, there

have been many learned essays written by eminent men to determine
" what capital is." This abstruse problem, which had bothered the

economists for a century, was settled by a single suggestion in a sin-

gle sentence, by a Californian. He said, "look into a ledger and see

what is set down to capital account there.
'

' That was the end of

the problem, because the question really was what should be written

in a capital account. The thing called capital had been displayed

since the Venetians invented book keeping, but no one thought of

looking at the real thing itself. The ideal was more attractive, and

afforded wider scope for disputation and speculation.

It is just the same with the labor and wages problem, common
account books contain the basis of all the economic problems

involved, and what they lack is all around us in examples and facts.

For illustration, account books will show all over the world, the labor

cost per ton of making shaped iron and steel ; of producing cotton

and other cloths ; of raising a ton of wheat, or grinding a ton of

flour ; the cost of making boots and shoes, hats, plows, steam boilers,

wagons and steam-ships. The whole is written up ready for use,

but it may be doubted if there is in any of the unions in this

country the slightest information on this subject.
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WATER FRONTS AND HARBORS.

The River Tyne, on which is situated the city of Newcastle and

Gateshead, in England, has had sixty millions of cubic yards

dredged out of it during fifty years past. The river was made, so to

speak, and is really a canal with great piers or dams built out into

the North Sea at the mouth, to secure a passage across the bar.

There are great docks for refuge at the mouth of the river equal to

79 acres of area. The amount of money spent on the river is

$50,000,000.

The Clyde, at Glasgow, Scotland, is another work, greater than

that of the Tyne. This river, to begin with, was not even as large

as the Tyne, but is now a magnificent ship canal. Now Manchester

is following, without even a river as a base, to cut a canal to tide

water. These three improvements, that will cost hundreds of

millions, are built by private enterprise, and with paid in private

capital.

Antwerp, in Belgium, a city of 100,000 in 1859, and 200,000 in

1884, spent during the thirty-five years intervening $600,000 a year

on the water front and river, or a total of $15,000,000. The govern-

ment, at the same time, spent $8,000,000 on the other side of the

river. The Dutch have cut a great canal from Amsterdam to the

North Sea.

Captain F. A. Mahan, an officer of the U. S. Army Engineer

Corps, gave certain statistics in a recent lecture of his before the

Franklin Institute, on '

' Philadelphia as a sea port,
'

' that must have

made our friends of the Quaker City ashamed of themselves. Con-

sidering the circumstances and demands of that port, it is the most

neglected one in the world for a city of the size.

What the future is to bring forth in works of this kind, for

American cities, is a problem. Captain Mahan says that New York
alone, has adopted a systematic procedure in the improvement of her

harbor and water front, and doubts if the prosecution of the work

will keep pace with the city's growth. It is a problem of dealing

with the future ; a matter which no one at this day seems to have

much concern. The older works, before mentioned, have returned

in dues and tolls from 50 to 60 per cent, of their cost, and in twenty-

five years more will, no doubt, return it all, but our people do not

trouble themselves with schemes that involve 75 years to complete,

and it is a great mistake that they do not.
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A NEW RAILROAD SPLICE.

JOHN COYNE, PITTSBURGH, PA.

The drawing above has been sent by Mr. Coyne for publication

with descriptive matter, in substance as follows :

The engraving shows one of his improved splices for railway

bars, that has the following functions. To impart continuous rigid-

ity through the coupled joint, sustain the rail in all directions verti-

cally, laterally and longitudinally, amounting, in fact, to the same

thing as a continuous section where the rails are joined. It is also

claimed that the clamping nuts do not work off, because not dis-

turbed by flexure, and this alone is a feature of much importance.

The device, as will be seen, consists of a sheath into which the

ends of the rails fit, its sections being made with respect to strains,

and the main flanges bolted in the usual manner. Clips or lugs are

turned out at the sides and flattened down to fit on the sleeper or

sills, giving a broad and sufficient area there.

This is a considerable advance in the direction of a " continuous

rail," which has been the ideal aimed at by engineers since the

beginning, and if there are no impediments of manufacture, or of

application, it is likely that Mr. Coyne's invention will meet with a

wide use.
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A TAX ON LAND VALUES.

'

'A prophet is without honor save in his own country, '

' is a proverb

that needs no proof. It is exemplified in the case of nearly all

eminent men this country has produced, among that class called

" thinking." Motley, in history ; Draper, in philosophy, and Whit-

ney, in philology, are without honor in their own country compared

to what has been accorded to them by other nations, and the same thing

is true of almost any one who has risen to rank in any department

of knowledge that has not a specific or local application.

One of the most remarkable cases of our day is that of Henry

George, who has been claimed to be the most distinguished living

American, but who is not only without honor due in his own coun-

try, but is disparagingly spoken of by, perhaps, a majority of his

countrymen. The main reason of this is that he, like all other

eminent thinkers of his class, despises
'

' tact,
'

' and uses no art to

meet prejudice. His Progress and Poverty, one of the remarkable

books of our time, has, at home, met with no criticism that seems

relevant, or that is fair, because such criticism has nearly all of it

been directed to the closing chapters under the head of " a remedy,"

in which he suggests that taxes should be drawn from rent, or

from land values. This seems to be the only portion of his work

read or understood in this country, a portion that is regarded as

subordinate in other countries, and it is no unfair criticism to say

that most writing and reviews directed against the book are merely

"begging the question," because the main part of the work is com-

plete without this portion, so much assailed.

In proof of this, we defy any one to show where the first and

main chapter of his book on wages and capital has been fairly

discussed, or where his treatment of the Malthusian theory has been

controverted. The laws of distribution are passed over, and the point

of attack is " a tax on land values."

What the merit, justice or practicability of this portion of the

book may be, we do not know, and do not care. It is the practical

portion, respecting which opinions may be expected to differ. The
gist of his work ends in its fifth section, out of ten, and it is on the

first five that are foundedthe reputation of Henry George—the

gauge which shall in the future determine his place among American

thinkers.
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That portion of his work devoted to taxation of land values, and

which people consider so revolutionary, would have been differently

received if it had been commonly known that the great city of

Philadelphia has a system of taxation founded on the method Henry

George recommends, a system found beneficial in every way, and one

that will likely never be changed. Taxes there, are assessed on real

estate, paid out of rent, and in this manner fall on the whole

community. Every one must use land or real estate, and are taxed

in proportion to such use, either as owner or tenant.

The effect of this is just the opposite of what people commonly
suppose. Instead of raising rents it in fact diminishes them. There

is not another large city in America where a mechanic can have a

complete house of six to eight rooms, with heating furnace, bath,

and all conveniences, and pay the rent out of his wages. In New
York, where personal property is taxed, rents are twice as high as in

Philadelphia. This method of taxation has attracted attention in

other cities, Cleveland, Ohio; Detroit, Mich., and Minneapolis,

Minn., among the number, where the same system would, no doubt,

have been adopted had it not been for the successful opposition of

speculating land owners.

Taxation on land, or land values, is neither revolutionary nor new.

It produces an equalization of taxes, and is fair in every way to the

active, producing population, but its effect is to prevent holding land

for speculative purposes and absorbing an increment earned by others.

Mr. Washburn, the owner of extensive flouring mills in Minneapolis,

and a man who has done much to build up that progressive city,

some years ago, said there were people around him who had acquired

greater wealth than he, by holding land about the works he had

built up.

The same thing is true of all cities, and anything to prevent land

holding for speculative purposes is for the public good. This, all

must admit, but it is not the purpose to argue this matter here.

Present indications are that the subject is soon to engross attention

everywhere among our best people, who are beginning to inquire if

taxes should be assessed on the tools, implements and agencies of

industrial production, or on any kind of property which causes one

man to pay the taxes of another.

In New Zealand, where one would look least for a reform of the

kind, a considerable advance has been made in a direction of a tax

on land alone. During last year acts were passed by the govern-
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ment there, which have already given signs of great advantage.

The chief officer of the colony in a recent statement says

:

'

' There is more employment than formerly, and I think our land
policy has a great deal to do with the returning of the people to

these shores. Everything depends on the land policy, and our
policy in dealing with the land, and the liberal views generally

expressed, are having a considerable influence in bringing the people
back. We have received much of commendation in Australia,

especially among the popular papers, circulating directly amongst
the people. * * * Capital will not leave the colony. Capital

was never more plentiful than now for investment, and interest has
not gone up.

"

This new land taxation policy of New Zealand is, no doubt, due

to the visit there some years ago of Henry George, who lectured in

that country and explained his views, at any rate the policy pursued

is on the lines he recommends.

On the return of Henry George from Europe, five or six years

ago, he was entertained at a banquet in New York, which embraced

a personelle, which for intellect has never been excelled in this

country by equal numbers. This claim we make on the opinion of

an author^ by no means partial to his views, and have no doubt of

its truth. His participation in municipal politics, and his many
acts that show a want of the tact common to business people, have

nothing to do with a philosophy that once given out has ceased to

deal with persons, and is to be tried only by the gauge of truth. Our
attention was called to his writing by two contemporary reviews,

one claiming that his book was an argument for socialism, and the

other that the same book was a powerful argument '

' against '

'

socialism ; since which time it has been a custom to attach but

little importance to reviews and opinions of economic writers.
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TANGENTIAL WATER "WHEEL TEST.

The Union Iron Works send the following results of some tests

made with one of Dodd's Patent Tangential Water Wheels at Ama-
dor City, California, by Mr. B. T. Hale, of the Keystone Consolidated

Mining Company ; also an engraving of the wheel shown opposite.

The communication is as follows :

'

' We have tested the 4' double-nozzle wheel you furnished this

Company for driving an air compressor, in the following manner and
with the following results :

The compressor is a Duplex Double-Acting Richmond patent,

with cylinders 16" diameter, 20" stroke, designed to make fifty (50)
revolutions per minute.

In order to find the friction, or amount of power required to

drive the compressor empty, a Babbitt nozzle tip was made of the
proper size to deliver sufficient water to the wheel to drive the com-
pressor up to its speed, viz., fifty revolutions. The water discharged
was carefully measured and found to be twenty-one (21) miners'

inches ( Amador Canal measurement, equal to 1.4. cubic feet per
minute*), or 29.4 cubic feet per minute to drive the compressor
empty. The pressure gauge showed 120 lbs. as running pressure,

equal to 276)4 feet effective head.

The Babbitt nozzle was then removed, and the two small nozzle

tips (1.3") were put on. With these two tips the result was as

follows :

TEST 1.

Gauge Pressure—120 lbs.

Water discharged—86 miners' inches, or 120.4 cubic feet per minute.

Revolutions of compressor—50 per minute.

Receiver pressure maintained—35 lbs.

TEST II.

These nozzle tips were then removed, and the large ones (1.67") put on.

The result was as follows :

Gauge pressure—120 lbs.

Water discharged—140 miners' inches, or 196 cubic feet per minute.

Revolutions of compressor—51 per minute.

Receiver pressure maintained—78 lbs.

The percentage of useful effect developed by the wheel we have
determined in the following manner, and we should be pleased to

have you submit the results obtained to one or more competent
hydraulic engineers for verification.
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FRICTION.

29.4 X 62.3 X 276}4 ^ t

—wn qqq
—=15.34 H. P. as the theoretical energy contained in the

water.

As the nozzle was very small in proportion to the size of the buckets,

we assume that the wheel did not develop more than 75 per cent of

useful effect. This assumption is based upon experiments with noz-

zles made at the University. This would give us 15.34 X .75= 11.5

H. P. as the actual power consumed by friction.

TEST I.

120.4 X 62.3 X 276>£
oq qqq

—=63 H. P., or total amount of energy contained in

the water used.

201 X 22.88 X 6.66 X 50
(

.—
qq qqq

—=46.4 H. P., or amount of power required to com-

press the air under 35 lbs. receiver pressure.

We then have—46.4+ 11.5= 57.9 H. P. as the actual power developed by
the wheel.

Then 57.9 -f- 63 = 91.9 per cent, efficiency.

TEST II.

196 X 62.3 X 2763^
~~oo~7wT~ —= 102.3 H. P., or total amount of energy contained in

the water used.

201 X 37.5 X 6.66 X 51
oq aa

( )

—=77.57 H. P. or amount of power required to com-

press the air under 78 lbs. receiver pressure.

We then have—77.57+ 11.5= 89.07 H. P., as the actual power developed

by the wheel.

Then—89.07 -=-102.3= 87.6 per cent, efficiency.

If our method of determining the efficiency of the wheel is cor-

rect, we believe you have set the mark a few notches higher than
has been reached heretofore. At any rate we are more than pleased

and satisfied with the wheel.

Yours very truly,

(Signed.) E.T.HAI.E,
Snpt. of the Keystone Consolidated Mining Co.

As Mr. Hale invites criticism, it may be pointed out that the

measured amount of water does not agree with the discharge of two

nozzles of 1.3 inches bore, and as " nozzle discharge " is a tolerable

accurate measure for volume, there may have been some error in

measurement. The phenomenal efficiency shown led us to submit

the data to a well-known engineer who sends the following reply :
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'

' It is difficult from the] incomplete data furnished to form any
reliable idea of their value. One point, however, stands out promi-
nently and leads to doubt of the results given.

The friction of the air compressor, which, by the way, if correctly

ascertained is excessive, should not be taken as a constant quantity,

as has been incorrectly done in this case. The friction must increase

with the work, though not in proportion to the work.
The only way to arrive at the work done by such a wheel is by a

friction brake test, and this should be made by experienced persons.

In this case we are not informed of the "method;" results only
are given. Under these circumstances Mr. Hale's request to have
other engineers examine his method of making tests can not well be
complied with."

CIRCULAR SAW GUARDS.

Mr. C. B. Grandy, writing in the Mechanical News in respect to

saw benches, or "bench saws," as he calls them, which is a much
better name, says the fence or gauge for circular saws should be as

long as the diameter of the saw and not extend beyond the middle

of the saw.

Mr. Grandy is right by all rules of experience, theory and com-

mon sense, but he is wasting time in trying to instruct people in this

matter. Nearly all bench saws are made with a long fence extend-

ing back past the saws, in a manner that is stupid and dangerous,

but so it has been from the beginning. How such an arrangement

of a saw guard first came about is hard to conceive. Whether they

were ever so made in other countries we do not know, but one thing

is certain, that no one will, at this day, find anywhere but in this

country, saw guards extending back past the saws.

Our reason for this, and the only one we can think of, is that

bench saws in this country are hardly ever employed for any other

purpose than sawing boards or dry timber after it has been prepared

at the mill. Our timber system of sawing it green to finished

dimensions, or attempting to do so, does away with what may be

called bench sawing for any except dry material, and of small size,

so that it is possible to jam pieces through with a fence the whole

length of a bench, or several times the length it should be, but large

or green material can not be sawn in that manner, nor any material

be sawn true.
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PLANING-KNIFE GRINDING MACHINE.
THE EGAN CO.—CINCINNATI, OHIO.

It is not very long ago when the makers of wood-working

machinery made no pretense of following what may be called the

best practice in machine construction. They made iron machine

frames much in imitation of the wooden ones that had preceded,

and to carry out the
'

' carpenter idea '

' ornamented their work with

beads, mouldings, and filagree castings. Finally, to finish off, still

in the carpenter line, they put on a good coat of varnish, so that

every pin hole and '

' swell
'

' in the casting would stand out in bold

relief. Bvery ounce of iron that could be spared from minimum
strength and ornament was pared off the patterns, so the machines

when done resembled ornamented '

' skeletons. '

'

Now, all this is changed, and we have not seen a better example

of the new practice than is afforded by the machine above, made by

the Kgan Co., of Cincinnati, Ohio. It is for grinding automatically,

planing machine and other knives that have to be straight and accu-

rate, and before mentioning its functions, we wish to call attention

to the general design.

It will be seen that there is no ornament whatever, except S3^m-

metry, which generally means material in the right place. The
amount of metal is perhaps three times what would have been used

twenty years ago in designing a similar machine, but is no more

than is required to secure good performance of a high-speed emery

wheel in connection with accurate gauge grinding. The trunk

comes down in a substantial manner, and turns out to form a face on

the floor, like nature frames trees. All the lines possible are made
straight, and the corners trimmed off all over, except on working

laces.

The knife to be ground is mounted in the strong pivoted clamp

at the top, and is traversed with the heavy table on which it stands,

by means of a screw beneath, protected from the grit. The revers-

ing motion is automatic, operated for the right or left by the tappets

seen in front, so that when a knife is put in, the operation of grind-

ing goes on automatically, except setting up toward the wheel as the

metal is cut away. It is a machine that reflects credit on the com-

pany as an example of plain symmetrical design and complete

adaptation.
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THE MERCANTILE THEORY OF MONEY.

The old mercantile theory of commerce, better known as the
*

' balance of trade
'

' was, so far as most people are concerned, buried

a hundred years ago, at the same time with witchcraft, the signs of

the zodiac, and some kindred delusions. It was never better explained

than in a newspaper article recently, by an illustration of this kind :

Suppose an American merchant sends to Europe a cargo of some

kind worth $100,000, and sells it there so as to buy of other goods

$125,000 worth ; then the balance of trade theory would stand thus :

exports $100,000 imports $125,000, balance of trade against us

$25,000.

Suppose again, the same merchant sends another cargo of like

value, and on the return voyage the ship is lost with all her cargo.

Then the balance of trade account would show, exports $100,000,

imports nothing ; balance of trade in our favor $100,000.

Now this may seem very silly, but one need not go far to find

it set forth as a sound principle of economics. This very thing has

had place and presentation in public articles by prominent men
within a year past.

The old theory was that such balances were paid in coin, and

that this took gold and silver out of the country, and as there was

no understanding of wealth it was assumed that coin alone was

wealth. It was a childish opinion or theory which Adam Smith

explained with all its absurdities, a hundred years ago, in the Wealth

of Nations, but it lingers yet, just as a belief in witchcraft, the

influence of the moon and other delusions of the kind, but more
commonly.

The popular conception respecting money is, that it alone con-

stitutes wealth. It is the most condensed form of it, because with

only a few exceptions no other metals or substances are so valuable

as gold and silver. Only precious stones are more valuable than gold,

and several metals are more valuable than silver, but they are not

employed for circulation or coined, because not otherwise suitable for

that purpose.

A metal for coin must have certain qualities, among which the

principal ones a.e, that it must be easily divisible into small pieces
;
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must be capable of being- reunited again without loss ; must be soft

enough to receive the impress of coining dies, and above all it must

be non-corrosive so as to endure.

Gold and silver have these qualities, moreover are useful and

desirable in the arts, and are scarce, costing as much as their money
value to procure them. They are therefore used as mo?iey, but as
'

' wealth '

' they are no better than iron, steel, lead, sawn timber.

Some of our richest men may have little or no gold or silver, in fact

they have little use for them, not so much indeed as a poor man,

because their accounts are paid by checks.

The mercantile theory rests on the assumption that money alone is

wealth, and in trading one nation must lose what another gains, also

that there is an antagonism between peoples and countries in all com-

mercial matters. It does not recognize the central fact that
'

' what

we buy, is pay for what we sell " and that buying is just as profit-

able as selling, if we buy at fair prices.

The money jumble that grew out of the mercantile theory, or

system, is what lies at the bottom of all the "moneyisms " of our

day, such as the greenback doctrine, legal tender, silver question,

and the rest. They are all traceable to this one generic root of

ascribing to gold and silver a peculiar kind of value because they

are employed as a medium of exchange and stamped by the govern-

ment to declare their weight and worth.

The only way out of all these problems, and the one finally

reached by any one who without prejudice will follow it to a con-

clusion, is that gold and silver are just the same as iron and copper
;

that they are commodities which are scarce and much desired for

ornament and use in the arts, and also of much value for use as

money, because of their qualities that have been before pointed out.

By this method of reasoning all becomes plain. The sophistrisms

of
'

' representative values '

' disappear and one may go on without

doubt or perplexity to a rational understanding of the whole subject.
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WATER WHEELS AT NIAGARA.

Messrs. Ganz & Co., of Buda Pesth, have published their plans

for turbines and dynamos at Niagara Falls, and of course thereby

invited comment, of which we will contribute a little.

Messrs. Ganz & Co. propose pressure turbines of the Jonval

type. These were chosen no doubt, because of the smaller dimen-

sions compared with either Fourneyron or inward flow wheels, and

this aside from the question of pressure turbines of any kind, is sub-

ject to one criticism and one of much importance.

The load on the wheel shafts, including their own weight, arma-

tures 16 feet in diameter, and the weight of the water on the vanes

is estimated at 125 tons for each wheel of 5,000 horse power. What
portion of this is estimated as water pressure we do not know, but

roughly this pressure inverted, that is, arranged to press upward

instead of downward, usually sustains a wheel and a sufficient

shaft to convey its power to the top of the water head, and this is

the subject of one criticism we venture to make.

Messrs. Ganz & Co. propose collars on the shafts, having a consid-

erable width of face, moving of course, at varying degrees of velocity,

an oil supply for these collars is to be forced in by a pump, and in

addition to this, below all, under the end of the shaft in the tail

race, a hydraulic piston fed by other pumps. This seems to be the

most important part of the scheme, occupying a prominent place in

a description of the plant, published in Engineeri?ig
,
London, of

Feb. 19th last.

Here in California when centrifugal pumps are set in pits from

50 to 100 feet deep and driven by shafts extending down from the

surface, the weight of the shafts and their mountings, is supported

by inverting the water pressure, the whole being put into equi-

librium as soon as the pumps are started.

What impediments there may be in feeding a Jonval turbine

upward, one cannot foresee without preparing plans, but there seems

to be nothing in the way, except some additional room and expense,

while the result would alter the whole scheme as presented by

Messrs. Ganz & Co., and convert a questionable mechanical scheme

into a sound practical one in so far as endurance.



WATER WHEELS AT NIAGARA . 409

If the water pressure on the wheels in the plans proposed is 50

tons, by inverting this, there is not only 50 tons removed from the

vertical load, but there is an upward thrust of 50 tons, thus chang-

ing the total from ]25 tons to 25 tons, which could be taken up

without hydraulic and oil pumps, or any of the special contrivances

in Messrs. Ganz & Co's plans.

Reasoning a priori in the matter leads to a very different

plant altogether. When 5,000 horse power of work is to be con-

veyed upward 130 feet, the circumstances point to something else

than shafts 16 inches in diameter running at 125 revolutions

per minute. The maximum movement of the '

' material of trans-

mission " would be only about 575 feet per minute. This for eco-

nomical transmission could be multiplied by ten and raised to 5,000

feet per minute ; but supposing that heavy shafts at slow speed are

to be employed, there is certainly some better means of sustaining

than collars lubricated by force pump and hydraulic steps fed from

an accumulator.

To further criticise the scheme and supposing the weight to be

carried on radial faces or collars, the practice at IyOwell, Mass., for

example, is certainly better. The collars are made shallow in depth

and increased in number until there is an approximation of uniform

velocity between the bearing surfaces, oiling is easily and perfectly

accomplished by '

' feeding at the center
'

' depending on centrifugal

force to carry the oil outward by the aid of proper grooves in the

faces, or even without grooves, if the surfaces are not loaded

beyond a fair limit.

The whole plan in this regard calls to mind the centrifugal

pumping plants on the Nile in Egypt, made in France. The great

point and difficulty was in sustaining the running parts, which

would have sustained themselves with a slight change in the pump
wheels. Messrs. Ganz & Co. who are undoubtedly a foremost

engineering firm of our time, can do well in studying the

experiments on hydraulic foot steps made by Professor Hesse, of the

State University of California, about five years ago.
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CENTRIFUGAL PUMP AND ENGINE.
THE WESTINGHOUSE MACHINE COMPANY, PITTSBURGH, PA.

The engraving above, which is an exceptionally fine one, shows

a standard Wcstinghouse engine directly connected with a centrifugal

pump, or, in other words, a steam centrifugal pump compactly

arranged, with its driving power and all parts on a short bed plate,

the whole self contained and convenient.

The pump presents an unusual appearance with the discharge

and suction pipes in one plane, or parallel, but this is, no doubt, an

adaptation to some special use or purpose.

The main part is the design, which is typical of the advanced
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practice of our day. The sole plate or main frame is massive, with-

out ornament, and disposed in pleasing lines. The Westinghouse

engines are especially suitable for connecting direct to centrifugal

pumps, and, as may be seen, are extremely compact, and otherwise

falling naturally into place for the purposes.

The efficiency of a pumping machine of this kind is far beyond

what is attained by common, reciprocating pumps when a large

amount of water is to be raised, besides there is no difficulty in

pumping water containing gravel, tan bark or other solid matter that

will pass through the pump wheels.

ON WHALEBACKS.

We have several times on general principles, and without enter-

ing upon the subject of naval architecture, pointed out the absurdity

of the claims made on behalf of the steam barges called
'

' whale-

backs '

' knowing that the time would come, sooner or later, that

would prove that the evolution of the ship building art, like others

that have come down through ages, is not to be "upset" by the

discoveries of one man or all at once radically changed, by any

number of men. It now seems that the contour of the whaleback

barges is such as to present a tolerably flat surface to the seas

" bows on," as the sailors say, and consequently are knocked in.

We have heard an old navigator say, that the decks of a ship is her

vulnerable part, and that a sea would go through any structure that

presented a surface normal to the action of the waves. Anyone

who has had experience in storms such as occur in the nprth

Atlantic, well knows that the fore foot of a whaleback, or any vessel

with such lines, would be crushed like a box of pasteboard.

IyOaded down like a monitor, with little or no free board, and

everything housed, a "whaleback" would no doubt weather out

the storms of the lakes, or in most cases of coast service, where the

disturbed strata is shallow, but when it comes to being, "struck",

at an upward angle forward, the whole spoon-shaped end of a whale-

back would be crushed or doubled in, the same as the decks of a

common steamer would be if she fell off into the trough of the sea

and presented surfaces normal to the force of the waves.

The steam barges may to some extent develop new and useful

features ; it is but natural that they should do so, but the sweeping

claims for them, set up by some of our Eastern friends, are incon-

sistent and unsupported by experience, on this Coast at least.
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THE BUREAU OF AMERICAN REPUBLICS.

If this bureau is an outcome of the Pan-American Congress,

and an onl}r outcome, it may justify the time and labor spent

in that somewhat ideal convention. The bureau has already

published more than thirty bulletins, relating to the various coun-

tries of South and Central America, their laws and internal regula-

tions, also descriptions of the countries.

The one now before us, relating to Costa Rica, is a sumptuous

production in respect to paper, type, plates and general dress, no

other government printing we have seen compares to it. This fact

will lend no little to the attainment of the main objects in view,

because other nations, France, England and Germany, spare no

pains in the trade literature sent into the Spanish American coun-

tries. There is given at the end of the book a complete list of

import duties, which are reasonably low and apparently uniform.

There is also a mercantile directory of all the principal banks and

mercantile houses, wholesale and retail, in all the principal cities

and towns, which will be of much value to any one traveling to that

country. The present bulletin opens with the following account of

Costa Rica, which we think of enough value, even in the abstract,

to be reprinted for our readers.
'

' The territory now known as the Republic of Costa Rica was
discovered by Columbus on the 5th of October, 1502. It was called

La Costa Rica (the rich coast) on account of the quantity ol gold
the Spaniards found there. If this name of the Republic should
need in any way to be confirmed, ample justification therefor would
certainly be found, not only in the auriferous sands carried by her
famous river, called in colonial times La Estrella, now Tilorio, or

Changuinola, and in the wealth of her mines, especially those of

the Aguacate Mountains, which according to the expression of a

distinguished writer, might more properly be called Gold Mountains
{Monies de oro), but also in the wealth of her soil and her forests,

and in the singularly privileged position she occupies in the central

part of the American hemisphere, facing both oceans and bordering,

more or less actually or directly upon the great interoceanic canal

to be opened either through Panama or Nicaragua, or both, which
will cause the commerce of the world to pass by Costa Rica and pay
her tribute.

The learned Costa Rican writer, Sefior Don Joaquin Bernardo
Calvo, from whose valuable works a considerable part of the infor-

mation contained in this hand book is derived, has taken pains to

ascertain the exact date in which the name of his country begins to
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appear in official records. He speaks of a report of certain expedi-

tions under the command of Martin Kstete, who in 1529 explored

the San Juan River, then called El Desaguadero (the outlet), and
also of a real cedula (royal ordnance) dated May 14, 1541, where the

name of Cosla Rica appears as officially given to that section of the

New World.
In colonial times Costa Rica was a province of what was called

the Kingdom of Guatemala. But the uprising of that country
against Spain, and the proclamation of its independence on the 15th
of September, 1821, secured for her an autonomic government. On
the 22nd of November, 1824, she became a State of the United
Provinces of Central America (L,as Provincias Unidas de Centro-

America): but upon the dissolution of that confederacy she assumed
her own sovereignty (August 30, 1848, ) and has been ever since an
independent republic.

The time seems to be rapidly approaching when Costa Rica,

because of the homogeneous and progressive character of her popula-
tion, will be called to enjoy the glorious days which Bolivar predicted.

' Her magnificent position, ' as he said, ' between the two oceans may
make her in time the emporium of the universe.

'

' The inter-oceanic

canal, whether on the north or south of her territory, or on both
sides, while shortening the distances of the world and rendering the

commercial ties between Europe, Asia and America closer and
stronger, will attract to her territory the wealth and the enterprise of

all parts of the globe. ' Perhaps, ' Bolivar added, ' the future

capital of the earth will be established there, and hold that very
station which Constantine wanted for Byzantium when he estab-

lished in it the seat of the empire.'

The fact may be mentioned here that as far back as 1830 the

name of Costa Rica appears prominently connected with the work
of an interoceanic canal across the Isthmus of Nicaragua. As
shown by an appendix to Report No. 145, House of Representatives
Thirtieth Congress, second session, the government of the Central

American Republic granted a Dutch company (December 18, 1830)
a concession to open the said canal, and pledged itself and the gov-
ernors of the provinces of Nicaragua and Costa Rica to aid as far as

practicable the execution of the work.
Five years before, Don Antonio Jose Canaz, the diplomatic rep-

resentative of Central America in Washington, had written to Henry
Clay, Secretary of State of the United States, informing him that

his Government had resolved to carry the enterprise to success ; that

'a company formed of American citizens of respectability, was ready
to undertake the work as soon as a treaty with the United States

insuring the cooperation of the latter was signed ; that he was ready
to enter into negotiations for the treaty, and that nothing would be
more pleasant for Central America than to see the generous people
of the United States joining her in the opening of the canal, shar-

ing the glory of the enterprise, and enjoying the great advantages to

be derived from it.'
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The famous Danish scientist, Andreas Oersted, so well known for

his discoveries in natural philosophy and other branches of science,

made in 1851 at the request of the Costa Rican Government a survey
for a canal through the river Sapoa to the port of Salinas or Bolafios

in Costa Rica and suggested some plans which, if carried on, might
prove, perhaps, to be of immense advantage to the country."

MACHINE DESIGN.

Professor John B. Sweet, formerly of Cornell University, and

whose opinions we consider of much weight, has written to expostu-

late against our criticisms of last month respecting a " Professor of

Machine Designing." His letter is a private one, marked not for

publication, but we cannot refrain from printing a portion that bears

especially upon the subject above named. He says :

" Professor Smith is one of my students, was once our foreman,
is a man of no pretensions, a hard worker, and as truly a gentleman
as any young man I ever knew. The title of Professor of Machine
Design is a Cornell affair, which has grown out of necessity.

There is a great crowd of-students ; they have to divide up the classes,

and instead of having two classes alike, they divide up the work
and '

' machine design '

' is, perhaps, as good a title as any other
for that portion of the work Mr. Smith is trying to carry out.

It is somewhat difficult to get the professor in drawing, or

draughting, to understand that what to draw, is of as much conse-

quence as how to draw, and I do not think the students will pass
through Mr. Smith's hands without finding this out, and Mr. Smith
finding out whether the student has any aptness for the business he
is attempting to fit himself for. I believe the second greatest service

a professor can render is sending home students that otherwise would
waste their time. ********

Do you not think the young men can be started in the right

direction so that the average of the machine designs of twenty years
hence will be better than if the question of looks never came in con-

nection with the question of efficiency? Assuming that machine
design covers invention, proportion of parts and appearance. Invention
cannot be taught, perhaps, and yet so much of invention as an
architect uses in designing a new building can be cultivated. If

there is any such thing as figuring the strength of parts, some idea

as how to proceed can be given, and so far as looks are concerned, at

least the good and the bad may be pointed out if no more."

Since receiving the above letter, Professor Smith has written to

us from the University of Wisconsin with further explanations

respecting the department of
'

' machine design '

' and his connection

therewith, and has given explanations of value to our readers.

Some extracts from his letter, with further comment, will be given
next month.
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ELECTRICAL STORAGE FOR GENERATING STATIONS.

A correspondent of Engineering, L,ondon, writes respecting the

economy of working large engines for electric light stations, at a

maximum load, and the loss entailed by running at half load, or to

suit the circumstances of consumption. He shows, as every one must

know, that when the load of an engine dependsupon the out put or

consumption, not one in ten can work under normal or economical

circumstances.

It seems ridiculous to erect, as is commonly done, a steam plant

having several times the capacity required at the start and operate it

under such conditions, and the argument of the writer above is that

such plants should be provided with storage batteries, so the output

not consumed, can be accumulated or stored. He also points out

the variation in the amount of electricity required in winter and

summer, especially in high northern latitudes, and most important

of all shows how plants arranged with storage batteries have been

very satisfactory and successful.

There is of course nothing new in all this, except that the wastes

of the common system are not understood and are not very likely to

be, because an equipment for storing adds expense, and its inclusion

in country plants would in many cases prevent sales. If this is not

a reason, it is hard to see one for the opposition to the accumu-

lator system that exists among electrical manufacturing companies,

and why in the case of small plants at least they do not use storage

batteries to take up the surplus generating power.

A good deal that is expended for accumulators would be saved in

engines and boilers, which need not have the maximum capacity

required for consumption, but this again would not be a commercial

object to those furnishing plants, so that any change will have to

come from those who purchase and use electric plants. The
difference in the two cases of operating, with and without storage,

is directly analogous to water supply. Operating without electrical

storage is the same thing as doing without water storage, and

pumping directly into the main pipes without a reservoir, a system

never adopted by engineers when avoidable.



416 ROPE SHEAVES.

BUSWELL'S PATENT ROPE SHEAVES.

WM. F. BUSWFXI,, SAN FRANCISCO.

The sheaves or pulleys shown in the drawing above, have been

furnished to some of the principal cable railway lines here and have

the feature of a hard wearing surface, without much departing from

the common section and proportions for such sheaves. The follow-

ing from Mr. Buswell's patent specification will explain the nature

and objects of the system :

'

' My invention relates to pulleys or sheaves, especially such as

are employed for wire rope under heavy strain, as in the case of

traction cables for street railways or in transmitting power by means



ROPE SHEAVES. 417

of wire ropes or cables, and consists in constructing such pulleys or

sheaves with a series of inserted segments, forming the bottom or
wearing part of the groove or grooves in which the cables bear ; the
segments being of chilled iron, steel, or other hard material, and so
inserted and held as to be removed or replaced in whole or in part
without disturbing the pulley or sheaves, and while the rope is in,

place. »

The object of my invention is twofold, mainly to avoid wear of
the main parts of the sheaves or pulleys by inserting the portions
embraced by the cable and subject to abrasion and wear, also to

some extent obviate wear of the cables or ropes which occurs when
they bear on soft iron that retains sand or grit.

'

'

Mr. Buswell informs us that with carefully made patterns the

hard segments, made of chilled cast iron, steel, grey iron, or other'

hard material, can be inserted in a very complete manner, and

the rim, when filled and closed by the side plates is, of course,

safe from any accident or derangement such as may happen to

built up wheels or sheaves. The hard sections can be removed or

replaced while the wheel is in position, and without removing the

ropes, by taking off the side plates, which are a little longer than

the inserted sections.

In the details shown in Fig. 1 is a section of the rims for a single

rope. Figs. 2 and 3 show sections of the inserted sections for a

number of ropes or wraps, the construction of the sheaves being

otherwise the same as for a single rope.

One would scarce expect that in the development of cable or rope

gearing, any difficulty would arise in so simple a thing as sheaves

or pulleys, but their wear when exposed to grit and dust, has called

for a good deal of search and experiment to keep down the expense

of maintenance, such experiment has been in the direction of hard

material. In the present case this end is attained in the fullest,

manner, because the chilled sections being cast independently can

be as hard as metal can be made.
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ENCLOSED HEATING FURNACES FOR SMITHWORK.

THE HACKNEY HAMMER CO., CLEVELAND, OHIO.

The above is a good example of furnaces, or forges, as they are

called, for smith work, that are a good deal less known and used

than they should be, and, it is safe to claim, that whenever two

forges are required, one of them should be of the enclosed kind.

The difference between working steel, or any forging in which

steel forms a part, in a fire like the above and in an open one, is so

great and so much in favor of the enclosed fire that comparison is

hardly to be made. With the latter, the work is in sight and yet

heated uniformly all around, because of the reverberating top and

sides, and heated at a rate and to a degree that is at perfect control.

The forges, above shown, with openings or doors from 8 inches

to 25 inches wide, are made for heating a number of pieces at

the same time, and especially to accompany the power hammers
made by the company, but are adapted in every way for general



AMERICAN BOASTING. 41

9

work. They are durable and cheap, the price being about $3.00 for

each inch of width in the opening or door where the work is put in,

a forge of 25 inches costing $75 without lining. The fuel used is

either coke or anthracite coal, coke preferably, which can be banked

up in the hoppers at each side, and fed in as required.

The fire can be so graduated that the heat will not rise above

what is required for the work, which can remain in the furnace with-

out injury until wanted. The slower heating is compensated by a

number of pieces being heated at once, or in the case of working a

special piece, the temperature can be raised to the welding point in

a short time.

For tool making and tempering there is no comparison with a

common open fire, and we speak from experience in claiming that

for general purposes there should be as many enclosed as open fires

in any smith shop where miscellaneous work is carried on, and no

other fires for duplicate or uniform smith work, such as we call

" manufacturing."

—

AMERICAN BOASTING.

Professor John K. Sweet furnishes, in the American Machinist for

April 14th, an article under the above head, which may be read with

much profit ; and is noticed here with a view of adding a word or

two not touched upon by the writer, nor in an editorial com-

ment upon the article in the same issue.

Presuming that most of our readers will read Professor Sweet's

article, our addition thereto is to call attention to the effect produced

upon young engineers and mechanics, who after being trained up in a

belief of our national
'

' supremacy '

' in the arts, then go abroad, as

many of them do, and learn the untruth of their teaching. This

leads to revulsion of feeling, and the obliteration, in many cases, of

faith in such credit as justly belongs to our own country and people.

Another fault of the supremacy idea is that it is a powerful fac-

tor in hindering progress. What incentive is there to improve what

is already the best ? We believe that the greatest of all causes for

research, effort and progress is emulation, and there can be no emu-

lation when there is nothing to emulate. There is no possibility of

our retaining our place in the world's progress, or even controlling

our own industries, except by excelling in them. Laws to
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prevent competition are a farce, or will prove so in the end. It

must come down to a problem of capacity.

The third proposition we will make is in respect to the patriotic

phase of the matter. The true patriot is one who has faith in the

resources and abilities of his country, and is anxious that it appear

with honor and credit among other nations and people ; who is not

afraid of anyone, and stands up boldly for truth, a fair field and no

favors. The citizen of any country who understands its resources,

and their relation to like resources in other countries, is the only one

capable of being a true patriot in the true sense of that term, or has

the power to do any good with his patriotism. If we fall behind in

any art, let it be known as soon as possible, then a remedy is in view

but not otherwise.

In one thing we must differ from Prof. Sweet, that is in the com-

parative amount of national conceit in this country. It is a matter

we have studied with some interest, and observed in several countries

with the following conclusion, namely, that national conceit is

inversely as national capacity, also the smaller a country and the

narrower its field the more conceit exists. For example, in great

nations skilled in the various arts, England, France and Germany
for example, there is not one half the conceit found in smaller coun-

tries, like Sweden, Holland, Belgium. The Latin nations, France

excepted, are much given to over estimating their powers and

resources. Perhaps the strongest example that can be named is the

Mongolian people, who have a sublime confidence in their supremacy

over all other nations.

Finally it may be noticed that those who preach their country's

supremacy in everything consider that, a sufficient contribution to the

general good. When it comes to a sacrifice of time, money or effort

outside of their own interests they are the first to fail. The credit

we enjoy among the nations of the world, and it is certainly a fair

measure, is due mainly to men like Prof. Sweet, who are not afraid

of the truth, and believe in their country for its own good, instead of

the good they ma}^ extract from it.
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EXTRACTS FROM A NOTE BOOK.
[by "techno."]

No. XV

SWEDISH OMNIBUSES. A BUSY KING WHO EARNS HIS SALARY.

HORIZONTAL SUNSHINE. A LONDON STEAMBOAT COMPANY.
TIN-POT STEAMERS.

It was not the intention to set down in these notes

anything of the ordinary routine journal kind, such as one finds in

books of travel, but it is hard to avoid the habit. It is true that

one is bound to see things through the glasses of his own occupation

and estimate them accordingly, but then again there is the opposing

fact that one is apt to pride themselves most on that of which they

know the least. A common newspaper correspondent is never so

happy as when he dips into science and machinery to dish up some

ludicrous blunder, so by parity of reasoning a mechanic will want

to describe scenery, the morals and manners of people, with other

things of which he has made no study. My Uncle is an exception

to this in two ways. He is ready to consider almost anything, and

has considered almost everything before, so I am proceeding vicari-

ously in a great degree.

In Stockholm we stayed, not '

' stopped, '

' at the Rydeberg Hotel.

Other people, not Swedes, go to the Grand Hotel. We wanted to

see Swedes while here, so lodged accordingly, and I find here, next

following the hotel note, the following set down from my Uncle.

" Stockholm," said he, " is a center of refined dissipation, or, to

be more exact, is a kind of large pleasure garden, open for four

months in the summer. There is commerce here of course, and

Government machinery of a very effective kind, but the people don't

let either of these interfere with their pleasures during summer
time. The city has the advantage of being half water, and the

water has the advantage of being half fresh and half salt. That

stream or current coming through under the great bridge there is

fresh, poured out from a score of lakes reaching away back inland

a hundred miles or more ; turn around and you are looking at salt

water. The ''omnibuses" are driven by screws, made of Swedish iron,

and are the cheapest, neatest, steam-boats in the world. Iyook at

the reversing gear when you are in one; the single eccentric is

thrown to its angle of advance, each way, by a shell between the

eccentric and the shaft, the shell having a spiral slot to turn the
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eccentric, and slides on a feather or spline in the shaft. The end of

the sleeve is turned into collars or grooves that mesh into a pinion,

and that is all. There is one piece where we use three, and no run-

ning joints that wear out. If you have room among your baggage

you had better take one of these boats along, they cost here just a

little more than the iron is worth by the ton in England or America.

There are parks, museums, palaces, hospitals, theaters, operas,

pictures, and punch here. The opera is the finest in Europe, except

in Italy. The palace, or Government house, is the largest in

Europe. Stockholm is the Paris of the north in respect to pleasure.

Some factories here, one machine works of goodly size, but even

these and other business seems to be done for amusement.

The King of Norway and Sweden lives over there in that

immense building called the Palace, that is has his rooms there and

wTorks there. Works, I say, because Oscar II has few subjects,

except laborers, that do more work than he, and why not ?

A rusty king is of no use. This one here will not become oxidized

for want of use. To begin with he is the most learned man on a

throne in Europe, or in the world for that matter. He is a scientific

man, a linguist and scholar, a writer, painter and poet, and knows
how hydraulic cement is made. I heard him lecture on the

subject one time, and have not the least doubt of his ability to draw

up plans for a bridge as well as for a state paper. '

'

Some days here has proved the correctness of my
Uncle's ''facts," and added a great many more, but the time of

departure comes, and it has just been decided that we will not go to

Cronstadt and St. Petersburg because it is too hot
;
just think of that at

59-20 North. It is not heat so much as glare. The sun does not get

up overhead so as to be shielded with roofs, hats, and umbrellas,

but "comes on" horizontally— goes sweeping around the hor-

izon, giving out an intense light and heat too that is insufferable to a

stranger. You see, on the streets, hundreds of white and yellow

umbrellas, carried with the stick pointing at the sun. They are

worn in front, as Sancho Panza did his front shield, and at the back,

as he did his other shield, or are pointed to the right or left.

I got out of my uncle another of his lectures by asking how we
would travel from here, and where go when we started ?

'

' I want, '

' said he,
'

' to show you, while in this old country,

some water service to stop your boasting of American steamboats.

A steamboat and steamship are very different things remember. On
rivers or inland waters, including even large lakes, you can build a
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first-class hotel on a vessel, but you can not send such a hotel to

sea, so in comparing, here or anywhere, such service you must keep

to deep water vessels, or the other kind.

We will go from here down the Baltic in a steamer, not exactly

a deep sea steamer, but near it, and, as I think, one of the best

you will find in coast service in Burope. I don't know what

steamer it will be, but the service all around here is good.

From Copenhagen to Christiana, from Christiana to Malmo and

Iyubeck. Stockholm to Baltic ports, indeed all around, you will find

service that puts the Steam Navigation Company of London to shame.

This Company that owns fifty or more steamers going around their

own coast and to ports on the German Ocean are tubs in comparison

to the steamers owned here. They carry hogs, cattle, sheep and

passengers on the main deck, and are suitable for the quadruped

part only. From Hamburg to London, for example, they have a

way of contracting '

' to furnish food,
'

' well knowing that no one, not

even an " old salt," has stomach enough to eat on these steamers.

They are worked commercially for gain, and with all possible disre-

gard for passengers. Here it is different, as you have seen this far.

It is more like the American service, which is the best in the world

inland, and nearly non-existant outland. The whole depends on

competition. There is not a company in the world that would not

carry passengers on scows and feed them on beans if there was a

monopoly of routes. Passengers on the water get decent treatment

because Nature owns the highway. There are no franchises granted

in the sea.

At the end of the American war, when the Swedes had but few ves-

sels running to London, an English company put some blockade run-

ners into the Gothenburg trade. These steamers were of the ' 'tin-pot'

'

kind, made for one journey across the Atlantic, in the Summer,
on the assumption that one load of cotton smuggled out would pay

for the boat. These steamers kept on a little too late one year, got

their decks cleaned off, including dirt and cattle, and were blown off

toward Iceland. One of them, by burning up all her deck hamper

for fuel, got to the leeward of the Shetland Islands, a mere chance

and an only chance. The owning firm failed, as it ought to have

done before. There are not many ofthese tin-pot steamers around these

northern oceans now. All but the very best of them hybernate in

the winter.

We often hear remarks condemning English builders for construct-

ing cheap steamers. That is all nonsense, it is the owner who is to
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blame. We do not blame people for making swords, guns and tor-

pedo boats, the avowed object of which is to kill people, not people

who, as in the case of a bad steamer can keep out of her, but those

who are marched up by force to be killed by such weapons. It is

true the world has produced some men and firms who would not,

under any circumstances, build a tin-pot steamer, but that was
because by refusing they got more of the other kind to build. Com-
petition is what produces good steamers and good service by them."

{Jo be Continued.)

MODERN RAILWAY BRAKES.
[ Reprinted by permission.]

The following topical question was submitted at the regular April

meeting of the Technical Society of this City :

What is the Effect of Modern Brakes upon the Railway and its

Supporting Structures f

The Secretary read the question, and stated that the subject had

been recently brought up. It had been suggested to the Society

that the powerful brakes employed in checking the velocity of a run-

ning train must have an injurious effect upon the track, particularly

in curves and upon all structures that constitute the support of the

railway, that is, wherever such effective devices are injudiciously

applied. Considering that the greater part of the energy of a mov-

ing train, if suddenly checked, is taken up by the track, does not

the modern brake become an element of danger, and, if so, to what

extent ?

Are there reasons for assuming in the case of a bridge, say a

draw bridge, that energy imparted to the structure continuously may
ultimately lead to the destruction of it ?

Mr. von Geldern related an instance, vouched for by observations

made by Mr. Hector von Bayer, a civil engineer of Washington,

D. C, which might go to show that the subject was one worthy of

closer inquiry.

This gentleman had occasion to examine the draw bridge over

the Genessee River, at Charlotte, near Lake Ontario, and noticed that

the station on the west side of the stream lay in close proximity to

the bridge. Trains approaching from the east would apply their

brakes while crossing the stream in order to make a halt as soon as

the bridge was passed. Shortly after the completion of this struc-
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ture it was noticed that it began to jam against the stone wall of the

western abutment, and that it could not be turned without first

chiseling off the stone facing. This operation was repeated at inter-

vals by stone masons, whom he observed at work from time to

time on the western abutment, while the corresponding gap at the

eastern end was just as frequently bridged over by lengthening the

rails to compensate for the cut on the opposite side.

There was every indication that the bridge traveled westward, in

the direction of the moving trains. Watching a train approaching

and seeing the brakes applied while crossing the bridge at a fair

speed, he observed that as soon as the train felt the check the entire

structure was thrown toward the western abutment until it brought

up against its wall. The center or turning pier was measured sub-

sequently, and found to have a considerable leaning to westward, to

such an extent that the observer thought it necessary that this pier

be replaced at an early date. The whole condition of affairs proved

to him that the bridge was unsafe, and made so by an injudicious

application of the air brake, continued from day to day.
1

' This is the only case ever brought to notice, as far as we are

here aware, '

' the Secretary stated,
'

' and we shall aim in discussing

this subject, to ascertain whether similar observations have ever been

made before."

In order to begin the discussion, the following communication

was read from Mr. D. K. Hughes, of Irvington, Cal.

CONCERNING THE EFFECTS OF BRAKES.

'*

' Not being a railway engineer, hence not touched by the

invitation for written replies, and not having given this important

question much consideration, my only excuse for offering this, is that,

whether by truth or by error, it may present a phase that abler men
will discuss to our edification.

I shall try to point out the forces that a moving train imparts by
means of brakes to the road-bed, but will not dwell here on the

importance of not overlooking them when designing curved trestles,

draw-spans, cantilevers, suspension bridges, etc., nor ask if they have

always received the considerations that their magnitude demands.

There is no need to tell here the old story of the kinetic energy

of the moving train and revolving wheels being never lost, but

transformed, producing heat and other molecular disturbances, for,

however interesting this may be to the physicist, it does not so much
concern the engineer. Suffice it to say that living force can not be
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transformed without the opposition of some other force outside of

the moving body. Suppose a train running- on a straight, level

track and gravity suspended. It will go off on a tangent. Stop

the engine, and put on the brakes. Most of the kinetic energy in

the revolving wheels will be transformed into heat, etc. The rest

is shared with the train till all revolve slowly together, the center of

gravity however pursuing a straight line with velocity unchanged.

The living force in the revolving wheels has been modified by means

of the static force holding the break and journal boxes. Now with

the train on the track, and gravity not cut off, the tendency to slow

rotation is overcome by the front end of cars and trucks pressing the

track more and the rear end less than when brakes are off.

To stop the train the whole of the living force of tra?islation is

opposed by a horizontal force acting lengthwise in the rail. The
brake is only a means for calling this into play. The heat and

wearing away of brake shoes, etc., is only the result of this opposi-

tion. The help air offers in stopping a heavy train is considered too

small to be regarded here. Suppose a truck jacked up and the

brake on. We must apply at the circumference considerable tangen-

tial force to turn the wheels. This is just what the track does when
the train is moving and the brakes are on, except that the latter is

less when brakes are first applied, because the energy of rotation in

the wheels helps then to keep them turning ; and it is a little more

later, because journal friction, under the load, is greater. It is gen-

erally the maximum, longitudinal, track strain that must be provided

against. This occurs when brakes are applied to all the wheels at

once, and just tight enough that the wheels may be on the verge of

skidding. The effect of it on the supporting structure is greater

when this maximum condition is quickly attained, being like the

effect on a beam or pillar of applying a load suddenly, that is, it

approaches twice what it is later.

The intensity of the track force, when maximum, is independent

of velocity of train. Its amount equals weight of train multiplied

by coefficient of static friction, about \. When, as is the case with

heavier trains, the wheel load is so great that the limit of abrasion is

passed and the wheels sink into the rails, the '

' coefficient of adhe-

sion
'

' must be substituted for the above. This will reach x/i , that

is, a 600-ton train with any velocity may develop in the supporting

structure a horizontal strain of 200 tons. If the wdieels are sliding,

weight must be multiplied by coefficient of kiyietic friction, which is

variable, depending on the velocity, but never greater than the above.
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Although foreign to the brake question it may be noticed here

that when the engine is reversed to help make the stop the forward

push in the road-bed is augmented. The calculation of this addi-

tional strain involves the use of the rate of revolution of the drivers

and of a very uncertain coefficient of kinetic friction. The total

strain can be approximated, however, by dividing the kinetic energy

of the train by the distance in which the stopping is effected ; for

example : suppose a 200-ton train moving 60 miles per hour, or

fifi
, . A . A • AAnf . h

wvl 200 X88 2

88 feet per second, stopped in 600 feet. k. e. = ——=—

—

=
2ig Z X oJ.lo

24,080 foot-tons, and 24,080 -=- 600= 40 tons average. The result

is much less than the maximum, because the conditions of highest

efficiency for stopping do not obtain throughout.

Concerning the forward push in the rails :

Ordinarily it is transmitted to the ground within a distance but

little, if any, greater than the length of the train. On a bridge it

must be met by the stability of the piers, or else means must be pro-

vided for its transmission to the shores. On a curve, if the force is

not transferred to the ground within the train length, the tendency is

to straighten the track behind the train, and buckle it ahead. If

the curve is on a trestle the derangement must be provided against.

The intensity of the force to be met in this case may be determined

thus : L,et the forces imparted to the structure by the several cars,

assumed equal, be represented by car lengths of track under them,

then the closing side of the polygon is the resultant, that is, the

chord extending from rear to front of a train represents the deranging

force. If the several "bents" are able to withstand a part of the

force in question then diminish the resultant accordingly. If the

curve is completely covered by a train of uniform weight and brake

action, there is no radial force except the centrifugal that would

obtain at that velocity without the brakes.

At a station entered only one way there may be a creeping of the

rails, for the push of stopping trains is all one way, and in the same

direction is the pull ai: starting although less, for the car wheels are

not drivers. Such creeping does not necessarily imply an apprecia-

ble slip. It may be the result of an oft repeated short wave of com-

pression traveling just ahead of the braked wheel.

The increased pressure thrown on front drivers when the locomo-

tive is stopping is of much importance. Some of it has already been

accounted for. The rest, and by far the greater part, is due to the

following : The force that the brake calls into play to stop the loco--
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motive is not directed toward its center of gravity but along the

rails below it. This produces a tendency to rotation much greater

than the other, and, like it, is overcome by the couple, manifested in

an increase of pressure at the front end and a diminution at the other.

As an illustration of this last point, suppose a 60-ton locomotive

all on two pair of drivers, 8 feet apart, and center of gravity midway
between them, and 4 feet above the track. When brakes are applied

the track force may reach 60 X Yi = 20 tons. This is one component,

and the equal '

' stream '

' opposing it, acting in opposite direction 4

feet above it, is the other component of the couple tending to pro-

duce rotation. Its moment is 20 X 4 = 80 foot tons. This is

opposed by the vertical couple acting through the wheels, of which

either component equals 80 -=- 8= 10 tons, producing in front wheels

a pressure of 30 -f- 10, and in the other pair 30— 10 tons.

DISCUSSION.

Mr. W. G. Curtis.—"I agree wTith what Mr. Hughes has said in

his paper, in the main. We have had occasion to look into the sub-

ject from time to time. The quick- action brake was introduced

some four or five years ago. We have found in railway construction

that when bridges and viaducts are made of ample strength to sup-

port heavy trains, that they will resist any possible effect of friction

as between the rail and the wheel when the automatic brakes are

applied in their full force. The automatic brake does not act

with quite the suddenness of a blow ; it takes three or four seconds

to get the full force of the brake on trains of fifty freight cars.

Under shorter trains the emergency application is made in a little

shorter time. The present practice is to apply a pressure through

the brake shoes against wheel treads equal to about 90 per cent, of

the weight upon the braked wheels (including weight of wheels.)

The recent practice is to apply brakes to all the wheels. The heavy

Pullman, and other cars having twelve wheels, are provided with

brakes for each wheel, introducing what is called the '

' triple brake. '

'

Locomotives are commonly provided with brakes applied to driv-

ing wheels and tender wheels, but the maximum effect in braking of

the driving wheels, as stated by Mr. Hughes, is caused by reversing

the engine, which the engineer can do at will in emergencies. The
weight resting upon the rail per wheel, for modern standard cars,

being less than 10,000 pounds, the maximum coefficient of sliding

friction as between the brake shoes and wheels, and the wheels

and rails, may be safely assumed at 25 per cent, of the weight or
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pressure. This coefficient, for modern locomotive driving wheels,

carrying weights of 17,000 pounds or more per wheel, may, as a

maximum, be assumed at 35 per cent, of the weight resting upon

the rail, or the pressure applied through the brake shoes. On this

basis, the total force applied along the line of the top of the rail

when the automatic brakes are on at their full pressure, can be

readily estimated. For example, if a Pullman car weighs 90,000

pounds, and brake 90 per cent, of that, that would be 81,000 pounds,

and a quarter of that, say 20,000 pounds, would be the force applied

along the top of the rail ; but just how this goes into a structure is

a little complicated and difficult to ascertain.

When the brakes are applied, heat is very rapidly developed in

the wheel and brake shoe, the latter very frequently becoming

redhot. Of course, that energy could not be developed and make
itself visible in that form unless somewhere there was resistance.

That resistance is in the rail and supporting structure, no doubt,

and the energy which is not converted into heat is expended in com-

pressing the rail ; the tendency of a train moving with brakes

applied is to drag the rail along with it—to compress the rail in

front, and extend it behind.

I have stood under bridges and observed the effect of applying

brakes when the train was running 40 miles an hour, and in all

investigations into this matter taken up from time to time, as new
brake equipments have been made and perfected, I have been led to

the conclusion that in the designing of railway bridges or viaducts,

the effect of brake application under trains carried by such structures

need not be considered, for the reason that the strength of the rails,

guard timbers, track stringers, etc. , if adequate to carry a free rolling

load or trains, and providing for all requirements of safety in floor

system, will always be of ample strength to resist so much of the

energy stored up in moving trains, as can be applied to produce

longitudinal stress along the rails through the application of the air

brakes."

Q.— " On curved trestles it would have the most effect. What
provision would you make to meet it ?

"

A.—"From what I know of the subject, there is nothing to

lead me to think that any special precautions are necessary."

Q.
—"On long structures is it not always the custom to slow

down ? '

'

A.— '

' Not invariably. I don't think there have been any railway

accidents that can be traced to brake action, but so far as my read-

ing goes the literature of this subject is rather meager."
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A TOPOGRAPHICAL SURVEY OF CALIFORNIA/
BY PROF. WIIXARD D. JOHNSON, U. S. GEOI/DGICAI, SURVEY.

I have been invited to lay before you a recently proposed plan

for a systematic topographic survey of the valley areas of California

—a plan involving cooperation of the State government with the

Geological Survey Bureau of the Federal Government.

I will go into the matter at present in outline only, as an

announcement to the Technical Society. Before it could be said

that such a proposition had been made authoritatively, it must have

received generally the endorsement of engineers. To that end I

have been asked to state to you the proposition.

To propose a systematic survey, is to imply that such a survey

has not yet been made, and members of the Technical Society will

recall the detailed leveling and transit meandering of the recent

Engineers' Department, and of the State Commission on Rivers and

Harbors, yet it is true that that accurate work could be regarded

only as scattered contributions to a complete topographic map.

California has had a succession of State surveys, each in some

degree topographic in its aims, and not only have the results been

admirable, but, it has seemed to me, especially as regards Mr. Hall's

reports, that recognition of their scientific and practical value has

been more appreciative outside the State than within it. Yet as the

plans in each case were only incidentally for map work, and in no

case completely carried out, the map material is of uneven value,

disconnected, and not considerable in amount. Especially it has not

been thoroughly coordinated by triangulation, but has in the main

been hung to the distorted rectangular system of the L,and Office.

It is now proposed to have made a systematic and uniform con-

tour map survey of all the valley and foot-hill areas of the State, to

be engraved in atlas sheets of a quarter degree square each, on a

scale of one inch to one mile. Each of these sheets—a quadrilateral

of the earth's surface, 15 minutes extent in latitude and longitude

—

would include an area, varying slightly with the latitude, averaging

238 square miles ; an equivalent of about six and a half townships.

The paper dimensions of each sheet, with margins would be 16

inches by 20 inches. To join these quarter degree units into a single

sheet, would be to give to the great central valley alone a length of

50 feet, and to the whole State (if this inch-to-a-mile work wrere to

*An Address presented before the Technical Society of the Pacific Coast, April 1st, 1892.

Reprinted by permission.
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be so far extended) a length of nearly 100 feet. It is estimated that

for the valley and foot-hill areas the number of atlas sheets would

be 140. This map would be designed for general purposes ; it would

not be a cadastral map ; that is, it would not show private property

boundaries, but it would be a topographic map, portraying the

topography, or the relief of the surface, by the modern contour

method, and exhibiting in addition the drainage system ; the water

bodies ; the public property, or political boundaries ; the settlements
;

the railways, and the public roads ; and the canals and irrigation

waterways, not of individual ownership ; in short, the map would

depict, on the one hand, the natural features, and, on the other

hand, the public ' l

cultural
'

' features.

As regards the question of desirability merely, it would seem

that instant assent might be had in any intelligent community. Such

will nowhere, however, be the case. The need is of too general

a nature, and hard to particularize. There is nearly everywhere in

the United States, as yet, lack of sufficient example. We are far

behind European progress in this respect. Bearing on this question

of general utility, let me outline a single illustration.

In this State, agricultural development means, in an unusual

degree, irrigation development, and, if the valley areas, which com-

prise all the habitable and agricultural lands, are to share in the

relatively dense settlement of the future United States, they must be

prepared for a population of millions, and a population dependent

upon complex systems of irrigation. Such systems must inevitably

become greatly elaborated in detail, and elaboration will, in a mea-

sure, be a matter of natural growth, not to be deliberately planned,

but to be directed by circumstances. Complexity is inherent in the

irrigation problem, for there are many factors, and under the best

proportioned scheme, puzzling alternatives must present themselves

as development approaches the extreme attainable limits of expan-

sion ; but an unnecessary complexity, arresting development, is

early introduced where there is not full information that will indicate

all the factors, and that will outline the remote maximum pos-

sibilities. From such arrested development escape will mean a

radical remodeling and an abandonment of much costly inadequate

work. There is not lacking in California illustration of haphazard

and bad beginnings in irrigation development, though there are

several brilliant examples of thorough engineering work that the

rest of the West is following ; work that must be vastly extended

and greatly diversified. All the irrigable and otherwise cultivable
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areas of the State are yet at the beginnings of their settlement, and

their future is to a larger degree than anywhere in the Bast a matter

of engineering forethought and provision. To such engineering

problems the controlling factors, directly, or indirectly, will be space

relations, and topographic configuration.

The densely settled states of Europe have, in the last fifty years,

surveyed and resurveyed their areas, until experience has elevated

the standard of their maps to that outlined above ; and cadastral

surveys, on much larger scales even, have been extended over

thousands of square miles, at a cost per acre that, in this country,

would, as a rule, be prohibitive.

In the past ten years several of our Eastern states have followed

this abundant European precedent. Such minutely comprehensive

presentation of geographic facts is a mark of advanced civilization
;

it is indispensable as a general convenience in a thickly populated

country
;
yet its highest value would come if it were to precede

dense settlement, and the intricate evolution of public works. During

the progress of the topographic survey of Massachusetts, a state-

ment was made before the Boston Society of Civil Engineers, by an

engineer of the Boston and Albany road, that if such maps had

been obtainable at the outset of railroad building in that State, their

value in the avoidance of mistakes in general location alone would

have been two millions.

The valley areas of California foot up about 33,000 square miles

—four times the total area of Massachusetts. The cost of their sur-

vey would possibly be $200,000.00. The time required to do the

work with thoroughness might reach six years. The expense

annually would not exceed $35,000.00, and finished atlas sheets

would be forthcoming at the rate of twenty or more a year.

But it is proposed that the State cooperate with the U. S. Geo-

logical Survey in this work, leaving its execution to that organiza-

tion, and sharing equally in its cost.

Normally the map work of the Geological Survey is not on this

large scale, and of this detailed character, but is adapted both in

scale and degree of topographic detail to requirements for geologic

representation. Exception has been made, however, in the Eastern

States above mentioned — in Massachusetts, Rhode Island, Connec-

ticut, and New Jersey, and, I believe, also recently in Pennsylvania

and Maine ; but these exceptions, and the finished State maps

referred to, have been made at the request, and with the aid of the

States themselves, to meet at the same time both their needs and

those of the general government.
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The Geological Survey has been engaged for a dozen years

on the unprecedented task of mapping, in contours, three million

square miles. Topographic maps are a prerequisite in geologic

work. In the founding of this survey the several earlier organiza-

tions for exploration and surveys were merged into the present organ-

ization, and the present system and methods of the geographic

branch are a development out of this inheritance of experience and

training.

The great task of mapping the United States is proceeding with

steadiness and despatch, yet, measured by the total of the area to be

mapped, progress appears to be gradual. Also, following the lead of

systematic geological investigation, rather than any symmetrical

order of expansion, map work has been spread simultaneously from

many widely-separated centers, ceasing for the time being in any

region upon the completion of its special study. One of these

regions, considered geologically as a unit, is that of the Sierras of

California. Here there is actively under way, and has been under

way for several years, an elaborate and detailed geologic investiga-

tion of the gold belt, so called ; and here also, begun somewhat

earlier and keeping a little ahead, topographic work is in progress.

Of this survey of the Sierras, sixteen sheets are now finished, uni-

form in general plan and paper dimensions with those above

described, but on a scale approximately one inch to two miles, or

exactly T2I000, including nearly 1,000 square miles each, and with

contour intervals of 100 feet. This smaller scale map work presumably

will continue without interruption until the gold belt, and probably

also the whole of the mountainous area of the State shall have been

completely mapped ; and this considerable work, according to a uni-

form and well-coordinated plan, may be finished within the next four

or five years. But the valley and low foot-hill areas, economically

the more important, will be omitted ; or, if surveyed at all, will be

surveyed upon the smaller scale, and with the larger contour inter-

val, adequate for geologic purposes, but quite inadequate for

economic purposes.

The larger scale would be double the present scale, and experi-

ence has shown that the cost also would be double ; but the map
area for any given ground area, would be four times greater, and the

general usefulness would have a ratio greater by many times.

To summarize the case for this State : We recognize at the first

thought of comparison, that California is topographically unlike the

Eastern States referred to ; it has a mountainous area of Alpine mas-
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siveness and roughness, twice the size of all New England, and it

has in addition a spread of agricultural lands four times the area of

rock-encumbered Massachusetts, and not in scattered patches among
hills, but in great valleys, one of them matchless in extent and

promise. In the survey of the mountainous area the general govern-

ment is at present actively engaged. The work is of the highest

modern type ; the scale is well adapted to the country, and no

expense will attach to the State. Eventually, when Congress shall

authorize publication, the atlas sheets, nearly 100 in number, may
be had, presumably, at the cost of paper and printing—about five

cents each. For the survey of the agricultural and habitable area,

on the other hand, there is no present plan at Washington, and if

there were, the resulting map, uniform with that for the mountains,

would not meet the economic needs of the State, though meeting

the needs of a geologic survey. It is thus seen that, unlike the

Eastern States mentioned, it is not necessary to map the entire State

on the inch-to-a-mile scale—that for about 125,000 square miles the

smaller scale is sufficient ; and that this work is now in progress and

well advanced. For the more valuable one fifth remaining, however,

a much more detailed map is needed. The precedents offered by the

eastern seaboard states presumably might be followed here, and

this more detailed map secured at half cost—the additional cost of

the increased scale.

I have recently been requested by the State University to ascer-

tain whether the geological survey would follow in California the

New England precedent, if a like request and offer were to be made
by this State. I am authorized by Prof. Thompson, Chief of the

Western Division of Geography, to say that such a proposition

would be favorably received.
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ESTABLISHED PRACTICE.

Mr. W. C. Kerr in an article in the Street Railway Journal, on

engineering vs. word painting, contends there is no such thing as

" established practice " in constructive engineering work and argues

the point in respect to steam plants, successfully perhaps, but the

expression objected to, does not apply to such cases or to any case

when conditions vary, but does certainly apply to a very large share

of work adapted to uniform uses.

There is for example established practice in marine engineering,

a field much more extensive than electric station plants. There is

not only established practice but very uniform practice, even down
to contour and color. Mining machinery as made on this coast is an

established practice. A search through all the circulars and cata-

logues will disclose very uniform features in the main elements such

as hoisting works, stamp batteries, amalgamating pans, shafting and

even steam engines for mining purposes.

If American engine lathes are not an established practice then

there can be no such thing, so are most standard machine tools, in

iron and wood working.

So nearly is there fixed practice, in what may be called the

implement trade, that business is done on ''discounts" from

uniform lists without much reference to firms or special makers.

In railway work there is certainly established practice, in many
cases agreed upon in conventions, and followed with few exceptions

by all the different lines. We do not mean that designs are just the

same, or that all details are uniform, but the main features such as

the size of axles, cranks, sometimes boilers, frames and so on.

A fair proposition is to say that for the attainment of a purpose

in itself uniform, there is a near approach to uniform practice, not

only in one country, but in all countries at this day. If Mr. Kerr

will examine, as no doubt he has done, the designs of Corliss

engines he will find from among a hundred makers a practice very

nearly uniform and hence '

' established
'

'

.
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The April Meeting of this Society was held on the first day of

the month, at their rooms, 819 Market Street, the Vice-President,

Mr. Luther Wagoner, presiding.

The following new members were elected :

Andrew Fraser, Mechanical Engineer San Francisco, Cal.

Edward C. Jones, Engineer San Francisco, Cal.

Chas. David Marx, Professor Civil Engineering of the Leland

Stanford, Jr., University.

Leon H. Taylor, Civil Engineer Long Valley, Cal.

Five new names were proposed for membership and referred

to the Board of Directors.

A paper by D. E. Hughes, entitled, " The Sickle or Perfect Rail-

way Curve," was presented, and announced by title.

A principal part of the session was occupied in discussing a topi-

cal question relating to railway brakes. This discussion, so far as

conducted, will be found under another head.

The subject was opened for discussion by reading a communica-

tion from D. B. Hughes on the effect of the railway brake, and

another by Alexander Watson on the methods of braking cars

employed by street cable railways, wherein the author gave his

opinion as to the efficiency of such brakes on the steeper grades of

streets.

The discussion dealt mainly with the subject as relating to

modern railway brakes, the object being to determine if such

effective devices, applied as occasions demand, may ever become

elements of danger by injuries to the track, more particularly in curves

and upon bridges, in as much as the energy of the train must be

taken up by the rail and the underlying structures.

Professor Willard D. Johnson, of the U. S. Geological Survey,

addressed the Society, stating that a movement had been on foot

to inaugurate an extensive topographical survey of the State, and that

in order to carry out such useful and necessary work, it would require

the aid and support of the professional engineer and the scientific

societies. He explained at length the proposed method of making

these surveys, the time that would be required to complete them,
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and the yearly appropriations necessary to cover the expenses of the

topographers, who might be reasonably employed in such service for

six years.

Upon motion it was ordered that the Society endorse the plan

proposed by Professor Johnson, and to lend him its hearty coopera-

tion in his endeavors to secure the approval of the authorities of the

State ; and that a committee of three be appointed to confer with

Professor Johnson in effecting a plan of procedure.

The Chair appointed Messrs. Grunsky, Curtis and Vischer, and

instructed them to call a meeting for the special purpose of agitating

this question ; to invite the officers of the State Mining Bureau,

the professors of the Universities, the State and Federal officers

interested, and the reporters of the principal newspapers, in order to

create, at once, a public interest in this subject.



Notes and Comments.
Attention is called to the paper of Professor W. D. Johnson, of

the U. S. Geological Survey, which appears at page 430 of this

issue, and to the subject of a State topographical survey therein

presented. The appointment, by the Technical Society, of Messrs.

Grunsky, Curtis and Vischer as a committee to cooperate with Pro-

fessor Johnson, is a judicious selection of energetic men, familiar with

the subject in the abstract, as well as in relation to the value and

importance of such a work in this State.

The University of California proposes to add a new college of

mechanical arts, and the sum of $50,000 has been voted by the

regents for that purpose. The curriculum and other particulars will

appear in the next register, and it is too soon to form an opinion

respecting the nature and objects of the new college. One thing,

however, is apparent, that the University of California, as well as

kindred institutions all over the country, are awakening to the truth

of Mr. Carlyle's well-known sentence in "Hero Worship," where

he says, " The true epic of our time is not arms and the man, but

tools and the man—an infinitely wider kind of epic."

The River and Harbor Bill, before Congress, appropriates

$1,700,000 for the improvement of Humboldt Bay, in this State,

the amount to be paid out in annual installments as required. This

is an important matter for Eureka and the Humboldt region, especi-

ally if that city will supplement the Government work outside,

with corresponding dock improvements inside, which is the least

they should do. The appropriation is liberal, and no doubt suffi-

cient, especially as the U. S. Engineer Corps and other engineers

now understand pretty well how to deal with the harbors of this

Coast. Mr. von Geldern's essay, in the March number of this Journal,

and yet to appear, will show this, and that for the future we may
expect a tolerably successful control over such entrances as that at

Humboldt Bay, which is one of the worst.
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It is sometimes claimed that scientific men do not invent any-

thing useful. We have many times pointed out the error of this,

and will refer to Dr. Otto, the inventor of what may be called

modern gas engines. His work covered not only the thermal prob-

lems and conditions, but also the mechanical agents of application.

His engines are known all over the civilized world as the first

economical and commercial success that had been attained in the

art. We have, elsewhere, noticed the equipment of a mill with

Otto engines of 170 horse power.

Mr. Adolph Iyietz, of the I^ietz Instrument Company in this City,

has commenced a journey through the old world to study the pro-

gress of the art there, in optical, engineering and astronomical imple-

ments. He will visit the various observatories, and works for this

manufacture, and will, no doubt, gain much information of value to

his firm and business, as well as to this Coast, where there is, for the

population, a wonderful amount of scientific instruments in use.

This is a manufacture in which the German people have excelled,

and are likely to excel in future. Their tastes, habits and methods

all favor the patient and painstaking skill which must enter into pre-

cise work of the kind. Our own country is not without distinction

in the same line. Alvin Clarke, of New Haven, Conn., and Mr.

Brashear, of Pittsburgh, may be mentioned as foremost in certain

branches of the art of scientific instrument making.

It is singular that no tin plate works have been proposed on this

Coast. This port is in the direct line of trade in pig tin from Aus-

tralia and the Straits. Much of it comes this way now, and the

local consumption alone would occupy the resources of a large plant.

Not only this, about all that has been done in producing tin has been

here in California, and the product has been carried down to the

Isthmus, across there, and on to New York by steamer. Fuel is

dear here, and so are other expenses connected with such an indus-

try, but the difference from the Eastern States must be more than

balanced by freight charges. Ships coming out from Indian and

Australian ports would be glad to bring tin at a rate much less than

to New York, and the commercial conditions seem to favor rolling

and tinning plates here.
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The swindling recently practiced here by prominent merchant

firms in evading custom's duty is one of the vilest commercial

crimes that can be committed. Not only is it equivalent to stealing

directly, but is an insidious and contemptible means of destroying the

property and credit of many honest people who pay the dues on

imported goods. There is an excuse sometimes for smuggling, in

the fact that many people regard this method of raising a revenue

for public purposes unjust, but so far as we have noticed every case

of smuggling reported for years past has involved the faithful adher-

ents of a tariff system of taxation, men who love their country and

its laws, for the opportunities afforded to themselves for cheating

their neighbors. It is exemplified in that old motto of
'

' Our flag

and an appropriation." Charles Lamb, we think it was who said

that patriotism was the last refuge of a rascal, and the truth of this

is not wanting in modern examples.

The Pelton Water Wheel Company, of this City, are construct-

ing a water wheel 36 inches diameter, to operate under a head of 2,100

feet, or a pressure of more than 900 pounds per square inch. The
wheel is to run at 1,150 revolutions per minute, and have a speed at

its periphery of 10,805 feet per minute, which is at least one third

faster than circular saws are driven. The wheel is to be placed in

one of the Comstock mines, and, in addition to the depth of the

mine, is to be fed from the Virginia water mains, which have a pres-

sure of 198 pounds to begin with. The diameter of the jet will be

only 0.15 inches or about & inches. The wheel will be of solid

steel, a tempered plate y% inches thick. It is a remarkable case, and

will be watched with much interest, various kinds of phenomena

will, no doubt, arise, and in respect to erosion of the surfaces,

especially of the nozzles. This will be by far the greatest head or

pressure ever applied to a water wheel.

m>

The death of Mr. J. Van Depoele, at Lynn, last month, removes

from among electrical engineers in this country one of the foremost

men, a pioneer in both light and transmission development, and a

man of commendable and happy character in every way. He was a

native of Belgium, and only forty-six years old. His portrait indi-

cates a strong constitution, and one cannot resist the conclusion that
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either himself or his physicians failed to apply in his treatment those

methods that were characteristic of his profession. For a strong

man at forty-six to leave his laboratory for the grave, when
surrounded by all the advanced methods of care and treatment, is

anomalous, to say the least. His name and also appearance, denote

his Netherlandish extraction. At his birth Holland, Flanders and

Belgium were practically one country. We had, just at the time of

his death, received from Mr. B. H. Booth, formerly of this City, who
was associated with Mr. Van Depoele, a letter in which he speaks in

nattering terms of the professional skill and high qualities of his

cjhief.

Engineer Manson, of the State Harbor Commission, will come

near finishing in April the concrete forewall of the water front, from

Market to Clay Street, and promises that the sand filling and inter-

ior work will be done before September of this year. The work,

from the beginning has been of a very perplexing kind, because of

the interfering traffic, and at first the coffer dam or caisson part also,

but this goes on now as regularly and successfully as routine work
of any kind. Engineer Manson is an example of endurance.

Beside the public works under his charge, every detail of which

passes under his inspection, he finds time to investigate problems in

physical science of an abstruse character, and, at this time, is prose-

cuting some inquiry into the phenomena attending on the movement
of the external, or undisturbed strata of the atmosphere. This

matter will form the subject of a paper to be read before the Tech-

nical Society at the June meeting of this year.

In cities where water is scarce or valuable it is an exceedingly

wasteful method to use it from the mains at a pressure of 40 to 60

pounds per inch as is common in all American cities. Here in San

Francisco, most of all, is needed a high-pressure system, and it is

strange that when there is so much hydraulic apparatus made and

employed, and when every circumstance favors high pressure, no one

has moved in the matter. In England a number of cities have such

a system laid down and working ; among them London, Liverpool,

Hull and Birmingham, and in each case, so far as has appeared, there

has been fair and regular profits earned, and the method has given
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much satisfaction. The amount of water consumed is inversely as

the pressure employed. That, in the cases above named is 700

pounds to an inch against 50 pounds here, and the proportion of

water consumed 1 to 14. As a matter of fact the cost of oper-

ating elevators is much reduced by the high-pressure system, also

their first cost and convenience, while there are a great many other

uses to which water pressure, at the present pressure, cannot be

applied mechanically or profitably.

The Mechanics' Institute, of this City, is an anomaly. It is typ-

ical of our time when money getting is the aim of all ambition, and

its acquirement the stamp of rank. What the accumulation of a million

of dollars has to do with the ostensible purposes of a Mechanics'

Institute it would be hard to explain. As an endowment, or

employed as an endowment, the purpose of the fund would be more

clear, but, as it is, our Mechanics' Institute enjoys the ques-

tionable distinction of having the most money of any similar organ-

ization in the country. Considered as an institution for promoting

the mechanic arts, the only function of any importance is in a refer-

ence library of great value, parts of it nearly inaccessible for want

of room, and an extensive file of serials open to members. The
exhibition part has, for some years past, had little to do with mechan-

ics, or industry even, if we consider the relation these latter bear to

other advertised attractions that draw attendance. Conservatism is

a good quality, and especially so in organizations like the Institute,

but this spirit can be carried too far, and is, we think, in the present

case.
vL* *Jj» *i* vL* vl* *J^ «J^
**J» #y* *>y* *y* •J* *y» *;p»

The Locomotive Engineer, with a candor that has always been a

conspicuous feature of this journal, has set off a department devoted

to the proceedings of a "liars' club," we say set off, and in that

fact rests the novelty. The idea is original and good, because the

general diffusion of lies throughout subject matter, the opposite and

common method, is inconvenient and misleading. We once attempted

to mark out this class ofmatter in various serials, by induction, deduc-

tion and waiting for contradictions. This was abandoned for the

shorter method of scoring the true or accurate part. Without joking,

one of the most serious things connected with editing a journal is to
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avoid the pitfalls of inaccurate and erroneous statements taken up and

passed on as news or as facts, things that have no foundation what-

ever in truth. The "Ananias Club's" proceedings, chronicled in

the above named department, is modest in comparison with what

one meets with in the serious columns, especially of secular news-

papers.

The following is a list of the papers to be presented at the San
Francisco meeting of the American Society of Mechanical Engineers,

on the 16th to 19th of this month, at the Academy of Sciences :

Economy and Efficiency of thf Steam Engine.— C. H. Peabody.

The Electric Railway as Applied to Steam Roads.—P. J. Dashiell.

The Density of Water at Different Temperatures.— A. F. Nagle.

Some Tests of a Portable Boiler.—Wm. O. Webber.

Compounding Centrifugal and Load Governing by a Rotary Pis-

ton Valve.—Wm. S. Aldrich.

Notes on a Problem in Water Power.—John Richards.

An Experimental Locomotive.—W. F. M. Goss.

UTILIZATION OF THE POWER OF OCEAN WAVES.—A. W. Stahl.

A [Self-Lubricating Fibre Graphite for the Bearings of Ma-
chinery.—John A. Cooper.

Autographic Recording Apparatus for use in Testing Mate-
rials.— Thomas Gray.

The Measurement of Power.— Thomas Gray.

Machine Moulding.— Harris Tabor.

The Steam Distribution in a form of Single Acting Compound
Engine.— F. M. Rites.

On the Elastic Curve and Treatment of Steel-—Gus. C. Henning.

A Novel Fly Wheel.— C. H. Manning.

Friction or Lost Work of Cable Railways.— W. R. Eckart.

An Experiment with Aluminum.— W. W. Christie.

Summary of Results of Principal Experimental Measurements of
Performance of Refrigerating Machines.- Denton and Jacobus.

Two Cylinders vs. Multicylinder Engines.— Green and Rockwood.
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Sir Henry Bessemer has suggested by far the best use for alumin-

ium that has appeared, making it into small coins. By alloying

it to a small extent its melting point is raised beyond cheap counter-

feiting. It is non-corrosive, and has the coin requisites in full

degree, and, above all, lightness of weight that would enable its

selection by feel in the dark. It would be preferable to copper or

nickel in every way, and there is only, at present, fluctuating or

uncertain value to contend with, but this would make no difference

at all to our friends who contend that such value is a legislative

matter. They could easily pass a law making an aluminium coin as

good as any other coin, if not better. Sir Henry is a practical man,

and we commend his suggestions to the free silver men and others.

Two hundred and fifty idle iron furnaces for the present time or

for the year, as may safely be estimated, is one of the results of
'

' stimulating '

' industry. A more healthy plan would be to let such

industries grow gradually and healthfully as the market demands

the product, and this, if other prices were let alone, would be also

gradual and healthful. Anything affecting prices follows like a

wave all over the country, and not only affects particular commodi-

ties, iron for example, but reacts upon scores of other industries and

they on iron. The country that maintains stable prices is the one

that, in the end, is most prosperous. '

' Booms, '

' whereby prices are

raised above their normal level, are always compensated by a sinking

below that level. It is true of all human interests—a law of develop-

ment.

It may not be pleasing to the deep water ship builders to be told that

the L,ake yards have distanced them in marine engineering, and also

in what we call naval architecture, but there are reasons for such an

assumption, omitting always " whalebacks. " The Marine Review,

of Cleveland, Ohio, recently published a fine plate of the triple

engines for the steam yacht Comanche, that, taken altogether, is one

of the finest examples of marine engine practice that has ever been

produced. There are enough parts and no more. All are accessible,

symmetrical and convenient. The connections are long, every part

is well braced, and no material or room is wasted. The lake prac-

tice is an example of what American builders can do when they have

equal chances. The same thing would be done in foreign traffic if
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there were like conditions and fair competition, but when material

costs twice as much as our competitors pay, and the traffic is hedged

about with antiquated navigation laws, and a wall of taxes and

charges, the race is one sided. Our ocean marine does not need

bounties or subsidies, it only wants '

' letting alone,
'

' skill and enter-

prise will do the rest.

The tunneling, and other work, through the Cordilleras, between

the Argentine Confederation and Chili, has so far progressed that

passengers are sent across, as well as around, South America. The
journey from Buenos Ayres to Valparaiso is made in 76 hours, and

the fare is the same as by steamer through the Straits of Magellan,

but the latter journey requires twelve days, or four times as long,

but the train time will, in the end, be reduced to 30 hours or less,

and the fare, no doubt, reduced accordingly, but will never be cheap

in proportion to mileage, The railway will be expensive to main-

tain, as it has been to construct, and will moreover be a monopoly.

In traveling from here, if there were proper connections, one might

save ten days or so over going to New York by the sea route.

The recent announcement, by the Commissioners of Patents, that

printed copies of patents cannot be furnished for want of room

to store them is the most remarkable bulletin that has ever emanated

from that Bureau, and is a disgrace to Congress and the country. If

there is not room it should long ago have been provided. The Patent

Office has a balance of earnings exceeding $3,000,000, and to have no

room for storing copies of patents is preposterous and provoking.

Printed copies are an essential feature of modern procedure, and if the

Government cannot print and store patents they can contract with some

firm to do so, permitting them to sell copies to persons who require

them. The patent office is a national institution, but there are no

"national" congressmen. They all "represent" some section,

including themselves and their friends, but seldom the country at

large or its interests. There is something to be said in favor of such

a system and a great deal against it, especially in such matters as

that of the Patent Office and other offices, because the crowding

there is owing to encroaching of the Department of the Interior,

which should have its own ample room elsewhere.
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There appeared recently, in some place not now remembered, a

jocular comment upon the educational methods of our time, saying

that very soon we can expect to see graduates of Yale and Cam-
bridge collecting fares on street cars, and performing similar work.

Applied in respect to technological schools the same remark holds

good, with the difference, however, that a mechanic who is a gradu-

ate of a college is apt to be a very good workman, while a Yale

graduate is not at all likely to make a good street car conductor.

The exclusion of foreign people, who are content to work in menial

pursuits, and the education of nearly all our own people up to a

point where they will not do any but intellectual work, raises a prob-

lem for the future. So far as
j

machines take the place of hand per-

formance, and that includes the main part of all mechanical work,

no danger need be apprehended. In secular or general education

the result may be different. There are many branches, such as

mathematics, applied science and mechanics, that have direct appli-

cation in almost any kind of practical work, but Greek, Latin and

Belle Letters are not important, in well digging or fruit gathering

for example.

There has been organized another trans-Atlantic line of steamers

between New York, Philadelphia and Liverpool, called the Atlantic

Transport Line. By organized is meant, in this case, the money has

been paid in, a steamer contracted for with Harlan & Wolff, of Bel-

fast, the builders of the White Star steamers. It is common to

announce about four times a year an American line to perform some

prodigious feat, but this one is evidently no myth, and will be

another American line, the third one, to be operated under the British

flag. One sometimes wonders what, if anything, will open the eyes

of our people to the fact that we have an antiquated system of navi-

gation laws, and are maintaining circumstances that are ridiculous

in respect to foreign shipping. The Transport Line will be the

fourth one owned in this country and sailed under a foreign flag,

because our shipbuilders have to pay double price for material to

construct ships from. Mr. Cramp, of Philadelphia, says he can

build as cheaply as Harlan & Wolff under present circumstances.

Why then does he not build these new ships for the Transport Line ?
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Admiral Seymour, of the British Navy, has been examining the

Panama Canal, and gives the following description of it. It is

enough to make the heart of a shareholder sink within him to read

Admiral Seymour's paper:

'

' Lesseps declared he would make a level canal from sea to sea

for twenty millions sterling ; he has spent fifty millions sterling, and
only one fifth of the work is done. The Commissioners calculate

that it will require thirty-five millions more to make a canal with locks

across the Isthmus. The work which has already been done is

rapidly falling to pieces, and it is believed that there is no human
probability of that canal being cut. The river Chagres rises forty

feet in a single day, and the embankment, which is to keep its waters
from destroying the canal, has not yet been built. It rains sometimes
in Panama an inch in an hour, and the average rainfall is five times

as great as that of London. Vegetation springs up so rapidly that

the whole of the works will soon be buried out of sight."

Mr. John D. Schmidt, writing to the Engineering Magazine in

reply to Mr. Wisner's criticisms of the U. S. Engineer Corps, says :

"The Army Engineers have expended a total of $200,000,000.

Mr. Wisner cites failures amounting to $13,000,000, or 6*4 per cent.

Can civil engineers show a better record ? Why, then, do the Amer-
ican people demand that no bridge shall be built without approval of

the plans by a Board of Army Engineers ? The whole world is

strewn with wrecks and failures due to ill-constructed civil works.

An honest comparison of the work of the Army Engineers with that

of civil engineers would establish so completely the ability, success,

and fidelity of the former that even Mr. Wisner would be obliged to

acknowledge the force of the evidence."

The late Trans-Mississippi Congress and the Western Water-

ways Convention of 1891, both endorsed, in a very full manner, the

conduct of this department of the Government, so it can be seen

there are two sides to the discussion, and that the criticisms of the

Army Corps, which have appeared in several recent articles, are no

more than can be expected in any case where General Government

carries on a business that competes or conflicts with private pursuits

in any way. Above all, in these times of ours, is credit due the

Corps for the honesty and fairness with which they disburse

millions of public money.
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The Marine Review, Cleveland, Ohio, has published a fine plate

of the engines for the steam yacht Co7?ia?iche, built at the Globe

Iron Works, Cleveland, that taken altogether is perhaps the most

perfectly designed set of marine triple engines that have ever been

produced. The cylinders are 14", 23" and 36" diameter, with 24"

stroke. The valves are of the piston type for the first two cylinders

and of the double port slide kind for the low pressure cylinder ; all

operated by Joy gearing. The valve boxes are all covered with

flat plates, producing a very symmetrical appearance on the front

view. The handling levers, six in number, are all collected on one

shaft, so as to have a horizontal "pull," breast high, convenient

and accessible. There are no novel features anywhere, only good,

clean designing throughout, and is a model that marine engineers

anywhere may study with advantage and profit.

Last month there was mention made of experiments made by

Professor Kwing, of Cambridge University, England, with one of

Parson's steam turbines, and unless there is some mistake, which

does not seem possible, it is the most remarkable circumstance in

steam engineering for half a century past. The efficiency attained

was equal to that of a good compound engine of the common type,

while the size, adaptation, and especially first cost, are such as to

command earnest attention of practical men. A good deal of allow-

ance must be made in such cases for favorable circumstances, and

well made machinery, perhaps some the other way for future improve-

ments, but when a little rotary machine, perfectly balanced, without

contact except that of cylindrical bearings of small diameter, will

give out a horse power with 20 pounds of water, it is, as before said,

time that mechanical engineers were looking into the matter. The
tests above named were made in Newcastle in December last, and

have been carefully reported by Professor Kwing.

»

The development of pneumatic power transmission in its present

state, is enough to cause distrust of many things classed as exact

knowledge. Three years ago there was hardly a scientific man
anywhere who would not at once have set down the possible

economy and losses due to compressed air transmission, and would

have said it is wasteful and commercially impracticable for that

reason. Now matters are different. More than 30,000 horse power
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is distributed in Paris in a profitable manner by air apparatus, and a

similar plant or system is being laid down in Berlin. In Birming-

ham, England, a compressed air system has been at work for several

3^ears, and now a scheme on the Popp, or Paris system, is to be laid

down in Chicago, an ordinance, granting this privilege, having

been enacted by the City Council and signed by the Mayor. There

is a similar concession here in San Francisco, for a steam, air, or

other system, that has laid dormant for five or six years, the

promoters not being able to induce other people to put their money
in it. It is time the franchise was rescinded, and some one else given

a chance to put down a plant of the kind, for air or water.

m> »

A very prominent mechanical engineer prophesied some years

ago, that internal combustion engines would, in the end, drive steam

engines out of use for stationary purposes. The reasons were that

gas engines would prove more economical as to fuel, safer from

accident, and cheaper in first cost. The power of single gas engines

keeps increasing. Messrs. Schleicher & Schumm, of Philadel-

phia, had, some time ago, reached 100 horse power with

their engines, and the makers of the same engines, the Otto

type, in England, have just fitted up a flour mill with 170 horse

power, developed by a twin gas engine with two cylinders, 17 inches

diameter, 24-inch stroke, 156 revolutions per minute, using producer

gas made from anthracite coal. The mean pressure in the cylinders

was 78 pounds per inch. The gas was produced by passing high

pressure steam through incandescent fuel, and, of course, required a

steam boiler and its fittings for that purpose. The direct use of

volatilized hydro carbons, as in the engines made here, and also by

the Otto companies, should compete on the same basis, unless there

are impediments to the operation of engines of large size.

An audacious inventor, or adapter, at Cleveland, Ohio, has made

a railway brake by lapping a common rope several times around a

drum on the axles, and then straining the slack end to cause friction.

This is coming back to first principles, so to speak, and there is a

large possibility of its being the best brake that has been made or

invented. We brake steamboats in the same manner by turns

around the bits, timber heads, or cleats. It is one of the most com-
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mon and simple of all methods of creating and controlling fric-

tion, and why not apply it on street railway cars ? Besides the

resistance on the drum around which the rope is wound can be

utilized by attaching the taut end to equalizing bars, and thus a

double action be produced. There is no limit to the power in pro-

portion to the "setting" strain; that is merely a question of the

number of wraps on the drum. About twenty years ago, Mr.

William Rider, of hot-air engine fame, proposed a friction clutch on

this principle, made by coiling a spiral, expanding spiing within a

drum, and offering resistance to the " slack end." It was ingenious,

but for some reason did not survive.

»A* vt* »A* vl* *X* vt* vL»
^j-* **J* ^p* *p» *j+ *T* *V*

The Brush Electric Company have in use, in Rochester, New
York, 800 motors, ranging from one half to twenty-five horse

power, and it stands without doubt the most extensively equipped

city in this country in respect to electric powTer distribution. The
falls of the Genesee River, at Rochester, give cheap power for gene-

rating current, and the large number of diversified industries carried

on there has been favorable for such a system. It is estimated that

3,000 people depend upon apparatus driven by electric motors, and

the use is extending rapidly, even out into the suburbs and country

around.

^—-

There are reasons for believing that the rate of suburban travel

can be much increased without much danger, or without any

danger, if the lines are properly built, and guarded. In some

recent observations at Buffalo, N. Y., authentically reported, the

speed on the inner, or city end of the railways there was about ten

miles an hour, or 25 per cent, more than our quickest cable service

here, while outside the city the speed rose to 17 miles an hour.

The limit of speed is not so much determined by danger of the

trains under way, as in stopping frequently, and the wear and tear

from that cause. The American people have become so accustomed

to "level crossings" that accidents from high speed, or full speed

trains are quite rare. For suburban lines the danger is less in

proportion to the number of people exposed than for country lines,

and there is no reason, in the case of electric roads, that when clear

of the city they should not run at 20 miles an hour with safety.
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The combination of electric lights with water jets, or illumi-

nated fountains, has become a branch of the art electric. Mr.

Sutro, of this City, has been searching over the matter, and proposes

a fine display of illuminated fountains in his great bath establish-

ment at Sutro Point. By means of colored lens, and various kinds

of contrivances the effects are made beautiful, artistic, and will be a

great attraction in the new baths, or amphitheatre, it may be called,

now nearing completion. It is wonderful how the technical details

of this work, including masonry, wood, iron and glass, have been

scanned and selected by Mr. Sutro himself, and when done, if it

meets his expectations, will be a satisfactory reward for his pains.

If the accounts are true of what Messrs. Siemans & Halske, the

celebrated German electrical engineers, have done in electric railway

building, it is quite time that some accurate knowledge of these opera-

tions were disseminated in this country. A correspondent of the

Street Railway Journal in the March issue, says: "I found the

cars at Buda Pesth being operated with one third the amount of

power used by an overhead electric line of which I had some knowl-

edge in the United States.
'

' These remarks apply to a conduit under-

ground system, erected by Messrs. Siemans & Halske, at Buda
Pesth, and are in connection with other comments of much interest.

The whole civilized world is now in the race of electrical improve-

ment, and it is not to be expected that any one country will excel

in all branches of this comprehensive science. The laws and cus-

toms of the old world promote, or force, the adoption of under-

ground or enclosed conducting lines, and it will not be strange if that

system has it earliest successful development under these circum-

stances. It is reported that Messrs. Siemans & Halske have secured

land, and are erecting in this country a large works to carry out their

system of underground conduits for electrical railway lines ; also,

that their failure to secure at Chicago the space and opportunities to

exhibit apparatus has been a cause of founding the manufacture in

this country. This is by no means as well as if the system had

originated here and the works founded by American capital and

skill, but to assume that the country is not to have the benefit of

the very best methods is not a fair or tenable assumption.
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Mr. Edison is a wonderful contriver and experimental investi-

gator, who, with the most complete resources that have ever been

enjoyed by anyone, has developed more, perhaps, than any living

electrician in the way of discovery. Had he been a profound mathe-

matician and scientific man his discoveries would, no doubt, have

been less, because electricity, as an element, is not one to be dealt

with by analysis and comparison. It has been a difficulty to arrange

formulae and accurate statements as fast as physical phenomena have

called for such treatment and classification. Mr. Edison has now
set up another branch of phenomena that will call for a book or two,

and some years of figuring to reduce to a system. We mean his

earth transmission scheme, described in a recent patent of his. The
following extract will show the nature of his latest invention :

" I have discovered that if sufficient elevation be obtained to

overcome the curvature to the earth's surface, and reduce to the

minimum, the earth's absorption, electric telegraphing or signalling

between distant points can be carried on by induction without the

use of wires connecting such distant points. By this method ships

can telegraph to each other at sea, one vessel being able to commu-
nicate with another far away and out of sight. If a balloon in New
York should be sent up to a great height equipped with a condenser,

and held to the earth by a rope cable in which there was a strand of

wire, and another similarly equipped should be sent up from Eondon,
a circuit would be formed through earth and air without the aid of

wires for transmission, through which messages could be flashed at a

greater speed than has ever been attained by any other system. '

'

vL» vt* vl* vL* vL» «X» vl*
*T» *T* ^f* ^f* *T* ^T* *T*

An exchange claims that the Mollie Gibson Mine, in Pitkin

County, Colorado, is the largest paying mine in this country, next to

the Calumet and Hecla copper mines on Eake Superior. For a time the

Granite Mountain Mine, in Montana, exceeded the Mollie Gibson

Mine, paying as much as $200,000 a month in dividends. Now, the

Granite Mountain Mine is dividing $80,000 per month, and the

Mollie Gibson paid $150,000 for March. The first dividend was
paid in April 1891, and since then $1,350,000 has been divided

among the shareholders. It is not strange under these circumstances

that the search for the precious metals goes on in the Rocky Moun-
tains, neither will it be strange if many valuable lodes are yet found

in the vast field as yet partially explored.
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The mining camp of Creede, in Colorado; it is said has 7,000 to

8,000 inhabitants, which for six months is rapid growth. The
place is more than 9,000 feet above the sea, and 2,000 to 3,000

feet lower than the mountain tops around the camp. Town lots are

selling as high as $1,500 each, and speculation is having full swing.

An exchange sa3Ts there are more than one hundred of the worst men
in the West collected in the camp, and it is a place of every vice,

and a disgrace to the country. The place is of course out of the

pale of law and is so far a new district, that it cannot be determined

which of three different counties should claim jurisdiction. Perhaps

neither of them desire it. A report in March stated the output of

ore at twenty car loads a day, that average $1,000 to the load or

$20,000 a day, which may be correct or it may not. ' One of these

new mining camps is a study, and in some respects a misfortune.

In Cassicrs" Magazine for March, 1892, there is a brief account

of how Mr. Reynolds, of the Reliance Machine Works, in Mil-

waukee, destroyed the old myth respecting elastic foundations for

the dies of ore stamping machines. The origin of " spring timbers "

for percussive machinery, came about, no doubt, in the construction

of helve trip hammers, where such elasticity for the trunnions was

desirable and necessary. From this it extended to the dies or anvils,

and now is found in the stamp mills of California, but not in a

degree to impair their efficiency to any extent. The mortars are so

heavy that their inertia furnishes a nearly solid foundation for the

light stamps used. Mr. Reynolds constructed a solid stamp machine

with the actuating steam cylinder hammer guides and anvil all

joined, and integral parts of one structure, and crushed one third

more copper ore than similar machines, having the spring foundations.

This was common sense, and obvious in so far as crushing friable

material of any kind, but the problem was respecting the stamp or

moving parts, which were supposed to be affected by the solidity of

the dies, but these parts were sufficiently cushioned on the material,

and this was, no doubt, the train of reasoning followed by Mr.

Reynolds. The elastic theory, in respect to such structures, will

bear reconsideration.
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Irrigation Canals and Works.

BY T. J. FLYNN, C. E.

[Second Notice.]

Last month we gave some comments upon

the general character of this important work

and what it comprehends. In the present

case it is proposed to confine what is said

to the manner of treatment and subject

matter of the first volume.

In article 7 on the Slope of Canal Banks,

the? e is given a table of slopes in actual use

that vary in a wonderful degree. Some
canals in India are 1 to 1, others 1% to 1,

but two examples in California, the Turloch

and Central canals, are 2 to 1, and in Colo-

rado, two examples named are 3 to 1.

The author mentions that the wear upon

banks is generally to a higher slope, the

sides becoming more vertical and indicating

a natural contour or angle. He says in re-

spect to clearing or cleaning that

"It is only a waste of money to dig away
the long slopes, which are soon recovered
with silt, while in theory it does not afford a
maximum hydraulic depth which it is the
great object to attain in channels with low
velocities."

In table 6, article 10, there is given a list

of 54 principal irrigation canals, with the

length, bottom, width, depth and discharge.

Those in India dwarfthe work in other coun-

tries. Ten canals there make up a length of

3,000 miles, or more than 300 each. The
four longest have lengths as follows : 531,

503, 466 and 456 miles. The bottom width of

eight canals given averages 152 feet, the

widest being the lower Ganges— 216 feet

wide on the bottom, with a depth of 8 feet.

The discharge of this canal, with a slope of

1 in 10,560 is 6,500 cubic feet per second.

In this country the largest canals are the

Idaho, 75 miles ; the Turloch in California,

80 miles ; and the High Line in Colorado,

70 miles. The largest discharge is that of

the Merced in California, at 3,400 cubic feet

per second. The widest canal is the " Sev-
enty-Six" in California, 100 feet wide, and
the deepest are Merced in California, and
the Idaho, in Idaho, both 10 feet deep.

The maximum grade, or slope, is the Tur-
loch, 1 in 666, and the smallest slope that of

the Central District in California, with 1 in

10,000.

In article 19, on the fertilization of soil by

silt, there is recounted some striking facts.

In Upper Egypt, wheie the old basin system

exists, that is, where the water is run on the

land and remains until the silt settles, there

is no exhaustion of the soil. Under the new
system in Lower Egypt, where the water is

run over the land, there is deterioration of

the soil to a serious extent. In Italy people

are willing to pay three times as much for

water from the river Po as from the Dora

Baltea, because of the silt or fertilizing

quality of the former.

An Idaho farmer is quoted as saying he

would rather give double price per acre for

muddy than clear water. An extreme illus-

tration of this is in contrasting lands irri-

gated by rain, and which require continual

reinforcement by manures, with overflowed

lands on which silt is deposited.

In his report on the proposed works of the

Tulare (California) Irrigation District, the

author argues vigorously in favor of earth

dams, or embankments, somewhat unneces-

sarily as one would think, when it is the

most common form of such works on this

Coast, up to 50 feet high at least. He hints

at careless construction, partly of methods

and partly of intent, that usually character-

izes water-retaining embankments in this

country, which is true, because such work is

usually done the same as grading, by con-

tractors, who often consider that '

' filling in '

'

is the "main business."

In cutting through a dam in Marin

County, built ten or twelve years before,

there was found imbedded in the earthwork

quite a tree, transverse to the line of the

dam, which had been put in, no doubt, to

bind the earth together !

The amount of land that one foot per

second will irrigate varies from 35 to 2,200

acres, owing to climate and crops, rice con-
suming most. In California the extremes are

150 and 1,500 acres, 500 being an average,

San Diego giving the highest acreage, 1,500,

above noted. In Colorado the amount of

water required is twice as much, but this, we
imagine, is because of the larger area of
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grass watered in that State.

The depth of water required, which is a

more familiar measure to people here, the

author sets down for various places ranging

from one to six feet, California being esti-

mated at 20 inches average. The statistics

given are extensive and interesting, includ-

ing tables for various kinds of crops, and

indeed all possible facts bearing on the sub-

ject of distribution. So varied, however,

are circumstances and results, that abridg-

ment here is impossible.

Report of the Commissioner of Labor,

Michigan, 1891.

We have received from the Commissioner

of Labor in Michigan, Mr. Henry A. Robin-

son, a copy of his report for 1891, and, as

in previous years, set out to cull a few items

of interest from the methods and facts gath-

ered in that very enterprising state.

The report is voluminous, embracing 475

pages, and to our astonishment is not so

much a collection of statistics as it is an able

treatise on State economics. One half is

devoted to female labor, embracing statistics

of 13,000 women workers, and is by far the

most critical and complete exhibit of this

subject that has appeared. It deals with

wages, hours of labor, health, environment,

the kind of water furnished, the social facts

and conditions—down to matters of apparel.

There will not be, for years to come, occa-

sion to again investigate this subject.

In the economic section it begins with

mortgages on real estate, making a clear

showing by cities and counties of the mort-

gages on all classes of property, and then

proceeds to valuation and assessments for

tax purposes. It is in this section that we

first gain some insight into the economic ob-

jects and studies that have engaged the atten-

tion of Commissioner Robinson, and also

arrive at the conclusion that next to the leg-

islative function itself, the Bureau of Labor

is the most important institution in the

State ; one which furnishes the principal

facts and conditions on which legislative ac-

tion should be based.

In the remarks upon valuations in Detroit

there is the following :

"Large areas of vacant, unimproved prop-
erty held for speculation have hitherto es-

caped their just share of the assessment levy.

Something has been done during the past

five years to bring vacant lands up to an

equality of assessment as compared with ad-
jacent platted property. Under the conse-
quent increase and pressure of taxation,
many owners of large vacant out-lots have
platted their property and offered it in con-
venient sized lots for sale. Workingmen and
others have availed themselves of the offer,

with the result of making a wider distribu-

tion of small real estate owners. At the
other end of the scale, however, the power
and ability to hold and concentrate wealth
into few hands, shows no signs of diminu-
tion. 207 persons, six tenths of one per
cent, of the whole number owning, own
thirty two per cent, of the real estate, one
family alone holding one ninetieth part of
the city's land value. * * * * *

If the intention of the legislature in tax-
ing mortgages was to reach the mortgagee
and compel a distribution of the tax between
him and the owner of the real estate, such
intentions have been realized only to a very
limited extent. The total amount of mort-
gages upon city property filed with the reg-
ister of deeds for Wayne county, in the
years 1884 to 1890 inclusive, was $23,437,778

;

of this amount but $2,810,000 appeared on
the city tax rolls for 1890."

In some interesting tables showing the

value of real estate and personal property in

fifty cities, it is seen that real estate is about

as three to one. In Detroit, for example,

the valuation per head is $855.53. Of this,

$419.51 is for land. Improvements of land.

$243.67 per head, and personal property,

$192.35 per head. Detroit has a population

of 205,000. Ill Grand Rapids, population

60,782 ; real estate values per head is $310.18,

and personal property $84.23. The propor-

tion all the way through down to towns of

3,000 people, is about as three to one.

In a summing up of these tables there are

the following notes :

" One assessed real estate acre of the city

of Detroit* would buy 447.6 average real

estate farm acres.

The rent or profit of one Detroit real estate

acre would buy the rent of 629.3 average
assessed farm real estate acres.

The profit of 840,000 acres, the real estate

in manufactories, absorbed all the profit of
farm real estate, or a value equal to all of it,

and had to go outside the State to find the
balance of the profit for their real estate,

which was $2,711,118 in excess of all the
farmers received for their total real estate

investment.
One average assessed real estate acre in

the city of Detroit would buy 453 average
farm acres of real estate ; the rent of one
average acre in the city of Detroit would
buy the rent or profit of 895 real estate farm
acres."

In a chapter on land values and taxation,

Commissioner Robinson introduces a series
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of circles divided into sectors, showing

graphically various proportions, such as

the proportion of State and National taxes.

The latter is, for Michigan, placed at $10.06

per head of population. There are twelve

of these diagrams, and they form a study of

much interest. The National tax, that is,

taxes derived from the tariff, at $10.06 per

capita, is 60 per cent, paid by the farm pop-

ulation, while the valuation of farm prop-

erty is only 30 per cent, of the whole.

Another diagram, deduced as they all are

from statistics that preceded, shows that by

assessing all taxes on land, the farm property

would pay about one half it does under the

present system.

Of the assessment of taxes in New York,

there is quoted from a paper by Thos. G.

Shearman, as follows :

"As might well be expected, the State As-
sessors, on January 21, 1874, reported 'that

less than 15 per cent, of the personal prop-
erty of the State, liable to taxation, finds a
place on the rolls of the assessor, and that of
mortgages, not over 5 per cent, of the value
is assessed.' In one town, the proceeds of a
single auction sale of cattle, belonging to

one resident, amounted to $360,000, while the

whole assessment of personal property in

that town was $28,850, ' a sum very much less

than that obtained for one cow.' The asses-

sors say : 'A large percentage of the personal
property assessed is found entered on the
rolls to women, minor heirs, lunatics, who
cannot watch with the eagle eye of business
men, or to trustees or guardians.' In some
towns, these classes hold more than one half
of all the personal property on the assess-

ment roll. Two widows, residing in the vil-

lage of Batavia, were assessed for more per-

sonal property than all the individuals in the
neighboring city of Rochester, with a popu-
lation of 70,000. In one town a girl, men-
tioned in the assessment as a lunatic, was
assessed $5,000 for pergonal property, which
the assessor stated was the full amount of her
personal estate. All over the State, ' the
amount of assessments depends more on the
will, craft, conscience (or want of conscience)
of the party assessed, than upon the law or
its enforcement.' "

California comes in for a mention in the

same paper as follows :

"If the assessment returns are to be be-
lieved, in nine tenths of California there is

not a pound of butter; in four fifths of the
State the sheep do not produce any wool

;

fifty counties have quantities of bee hives,
but only four have any honey

;
personal

property is vanishing from San Francisco
;

loans of money are becoming unknown in
the rest of the State ; bonds of cities and
municipalities of all kinds are not held within
the State to an amount equal to one sixth of

the county bonds outstanding alone ; and,
finally, money has been smitten by a pesti-

lence, two thirds of all that there was before

the adoption of the constitution having
already taken to itself wings, and the re-

mainder being evidently on the way. One
of the great objects of the new constitution

was to tax railroad, telegraph and telephone
companies to the last cent of their value.

The actual result has been that telegraph and
telephone companies are now assessed for the

cost of less than their bare poles, or about

$65 per mile."

Following the section on taxation, is one

on strikes, giving full particulars of all in

Michigan, and a list of all the principal ones

in the whole country. This, and indeed all

matters of interest, are treated in notes and

comments, usually wanting in such docu-

ments."

Irrigation in Colorado.

We have received from Prof. L. G. Car-

penter of the State Agricultural College, Fort

Collins, Col., a copy of the Third Annual

Report of the College ; also Bulletins Nos.

13 and 16, by Prof. Carpenter, relating to

the "Measurement and Division of Water,"

and "The Artesian Wells of Colorado."

Before speaking of subject matter we cannot

forbear a remark respecting the printing of

these reports. They bear an imprint of the

Courier Printing Company of Fort Collins,

Colorado, and would be a credit to New
York or Boston, and are in severe contrast

with the slipshod work too commonly done

on such documents.

Noteworthy too, is the title assumed by

Prof. Carpenter of "Irrigation Engineer,"

or Prof, of Irrigation Engineering. It is

quite relevant and correct, because we may
look to an early time when this branch will

be set off as a special profession, and one of

great extent.

The irrigation works of Colorado are im-

mense, and have been constructed in a quiet

way without the usual bluster common to

enterprises where the capital has to be drawn

from foreign or disinterested interests. The
area accessible to ditches is estimated at

6,337 square miles, or 4,068,409 acres; the

irrigated areas at 1,635,000 acres. The total

length of ditches for the State is 6,316 miles,

and the total cost is nearly $10,000,000.

The meteorological tables accompanying
Prof. Carpenter's section of the general re-

port are exhaustive, and as one would think

final.
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In the treatise on the measurement and
division of water Prof. Carpenter supplies a

great deal of information of value. He de-

scribes the modules for measurement em-
ployed in Italy, where the subject has been

considered for centuries ; and also describes

methods in use in this country, giving pre-

ference to the wier, placing what is called

"inch" measurement as the least exact.

The subject is closed with elaborate wier

tables, based on the Francis formulae.

The essay on artesian wells confirms the

common theories, and is mainly statistical,

but discloses one fact, that Colorado has

been enterprising enough to arrange useful

surveys and data for artesian basins, a thing

that long ago should have had careful atten-

tion in California. The data now in the

hands of Mr. C. E. Grusky, Ross E. Browne
and other engineers in this City, supple-

mented by a little inexpensive explanation,

would be of much value if put into some
tangible form for public use, as is done in

the present report of Prof. Carpenter.

Kirkaldy's Catalogue.

Messrs. John Kirkaldy, limited, of West
India Dock Road, L,ondon, Bug., engineers

and government contractors, have sent for re-

view an illustrated catalogue of the specialties

made by the company. The work is a trade

publication, and at the same time a useful

treatise on a subject in which people are by
no means well informed, namely : Distilling

and heating water. The company make a

wide range of apparatus for distilling fresh

from salt water ; also pumping, heating and
condensing apparatus, such as is employed
on shipboard, and are the inventors of that

anomalous process which has received so

much attention lately, the heating of feed

water by means of live steam, and attaining

thereby a saving of fuel.

One of the most remarkable features re-

specting the production of iron steamships

in England, at this day, is what may be

called a segregation of manufacture, or a

division of the industry. This applies to the

motive power as well as other things. One
firm will make draught apparatus, another

one auxiliary engines, a third the electrical

apparatus, and a fourth steering gear.

Messrs. Kirkaldy's specialty above named
includes various kinds of apparatus under

a trademark name of '* compactum," which

term relates to the very " compact " form

given to the apparatus made for distilling,

heating and condensing, but the main feature

of the book with which we have to deal, is

the useful tables and other data respecting

power and steam. The typographical exe-

cution of the work surpasses anything of

the kind that has appeared.

Messrs. Kirkaldy, as before remarked,

were the introducers of the system of heat-

ing feed water with live steam, a very re-

markable process, inasmuch as there is no

loss, but on the contrary a gain by such

heating. The theory of this method is set

forth in the present book. It was at first

regarded as a mistake, until applied to a

large number of vessels and scientifically in-

vestigated. The book is one of much value

to shipbuilders and owners.

Elemenlary Lessons in Heat.

BY S. E. TILLMAN.

Prof. Tillman is of the faculty of the U.

S. Military Academy at West Point, and pre-

pared the present treatise as a text book for

practical use there, which is equivalent to

saying it is pains-taking, correct and com-
plete. It would be a matter of amazement
if we could observe and realize the agenc}^

and part of heat in all that transpires around

us. All motion of whatever kind, every

movement we see in nature, or over our per-

sons, is a product of heat. It is the life-

giving element in nature, so vast, so far-

reaching as to elude all attempts at a mental

grasp of its relations.

Its study, therefore, as far as modern sci-

ence can deal with its phenomena, is attract-

ive and useful ; moreover, it explains the

universality of this wonderful agent in Na-

ture's complex economy. The present work,

which, so far as practicable, deals with the

subject in the abstract, has nevertheless to

go on to the practical application of heat in

steam engines and as an agency in storms.

There are a number of treatises on heat, such

as Prof. Tyndal's "Heat as a Mode of Mo-
tion," and that of Box, with others, but none

readable and understandable in the same de-

gree as the present work, which is as nearly

popular as the nature of the subject permits.

The present is a second edition, and a book
we can thoroughly commend fof any library,

technical or otherwise. The subject matter

is indicated by the chapter heads as follows :
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''Thermometry," "Dilation of Bodies," "Cal-

orimetry," "Production and Condensation

of Vapor," "Change of State," " Hygrom-
etry," "Conduction," "Radiation," " Ther-

mo-Dynamics, '

'
' 'Terrestrial Temperatures, '

'

"Aerial Meteors," "Aqueous Meteors."

The Book is sent for review by Messrs.

Osborn & Alexander of this City. Price,

$1.50.

Mechanical Engineers' Pocket Book.

BY D. K. CLARKE, C. E.

This book is also sent by Messrs. Osborn

& Alexander, and admits of short and easy

notice.

Mr. Clarke's well-known work on "Rules,

Tables and Data for Engineers," is among
the most valuable and best known of modern
books of reference—so well known that it is

to be found in the library of nearly all con-

structing and civil engineers, but it has been

open, as all large books are, to the objection

of inconvenience in use, and embracing

much matter irrelevant to any particular

branch of engineering work.

In the present pocket form—3^ X 6 in.,

there is collected such matter as pertains to

mechanical engineering, and indeed the

main part of the more pretentious work
above alluded to. Such subdivisions of ref-

erence matter is desirable in every way, be-

cause of portability, convenience and ex-

pense.

Of what the work contains nothing need

be said. The reputation of the author, who
is one of the most distinguished mechanical

engineers of our day, and the resources at

his command, are a sufficient warrant of

"quality." The book is a fine pocket edition

in leather, contains 650 pages, and is sold

for $3 00.

A Manual of Mining.

BY PROF. M. C. IHLSENG C. E., E. M.

This work by Prof. Ihlseng, of the Colorado

State School of Mines, and formerly of Co-

lumbia College School of Mines, New York,

is the most pretentious and extensive work
of its class that has appeared in this country,

and is brought fully down to date in respect

to new implements and processes.

The work has about it a flavor that indi-

cates either that Prof. Ihlseng has been a

good while on the western side of the conti-

nent, or else been quite busy since he came.

It is a book of more than 400 pages, well

arranged, well printed and well indexed, but

like all technical works on branches of great

diversity is not easy reading for any one un-

skilled in the art to which it pertains, and

even in that case will not be disposed of

rapidly.

In the opening chapter on "Geognosy,"

written in a terse and commendable style,

we find the following on prospecting :

" Good, hard, common sense, observation
and pluck win, and they alone. There is no
mystery about the finding of mineral. Na-
ture is bountifully supplied with precious
metals and valuable minerals, but her secrets

are hid. Only the cumulative information of
geological experience gives any clue as to

the habitat. There is no witchery or magic
charm that can hasten the knowledge of the
whereabouts of an ore body or deposit.

The wizard with the hazel wand, or the
spirit medium who is controlled by some dis-

embodied Comanche chief, is an impostor.
No sooner is he thus equipped than he
affects a versatility and occult power that
transcends combined scientific knowledge.
Nevertheless, to a paltry amount of '

' filthy

lucre " he is not averse, when he plays upon
the credulity of natures which are duped to

making extensive explorations upon the
purported provisions. This would be ludi-

crous, were it not also painful, to see the
number of misguided men who have squan-
dered hopes and possessions in their search
for a short cut to wealth."

Perhaps the most remarkable feature of

the book, and one that will commend it to

four readers out of five, is its " condensed "

form, forcing a style almost epigrammatical.

The subject matter, treated in what we will

call the '
' grist-mill

'

' compilation style,

would occupy half a dozen volumes of the

size and be of less value.
*

In chapter IV, on Drifts, Tunnels and

Adits, there is some account of a curious

method of driving tunnels in soft material

without removing any part of it. A mass of

pointed wedges, or pins, 12 inches long and

4 inches diameter, are driven in to cover the

whole heading, and are progressively driven

forward one at a time, the whole advancing

alternately and forcing out the earth. This

seems incredible for anything but loose ma-
terial and where there is no great load upon
the top. This chapter is one of the most

interesting in the book.

The author illustrates one of Knight's

direct-acting hydraulic pumping engines,

and remarks that such engines on the Corn-

stock mines cause difficulty, because of

their valve gearing and dealing with an
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inelastic fluid. Here we must find some

fault, because the author evidently did not

understand the Knight pumping engine, or

else would have excepted it, because in

these machines there is no shock, and its

avoidance is a characteristic feature of im-

mense importance. No one, so far as we
know, had, previous to Mr. Knight's inven-

tions, avoided water shock in these engines,

and that he has done so is undeniable. We
have stood alongside of one working against

a head of 400 feet, and without watching the

reciprocating parts could scarcely detect the

reversing of the mechanism. There are

we believe none of Knight's engines on the

Comstock mines.

The tenth and last chapter of the work,

on the examination of mines, is perhaps

the most valuable one of all, or at least

is of most practical value to those most

likely to need and use a manual of the kind.

The suggestions contained indicate more
than any other portion of the book the con-

summate knowledge of the author respecting

the subject treated.

It is published by Messrs. John Wiley &
Sons, New York, and sold in San Francisco

by Messrs. Osborn & Alexander
;
price $4.00.

The Californian Magazine—April, 1892.

Now in its fifth number, those without

prejudice in California will be glad to con-

cede the excellence of this publication, and
be proud that in this not fertile field, can be

made up of original matter, a magazine com-
paring with any of its class.

We are happy to point out that the editor

compels a clear English idiom, free from
those modern innovations of speech not

quite strong enough to be called " slang,"

but repulsive enough to a reader educated

in correct use of our language. This is a

considerable claim, and one that in the end
will have much to do with the success of the

magazine.

It is also worthy of note that there is a

tendency to "industrial" literature, and
properly too. On this Coast at least, we are

a business, money-grubbing people, that

want our literature seasoned with the useful

circumstances of life. We have not reached

those transcendent ideas that in another

half, or whole century, may find place in

our tastes and capacities.

We make the remark without disparage-

ment, on the contrary in a belief, that more
and more will literature become blended

with common material interests, as well as

ideal aspirations.

The ponderous sentences of Dr. Johnson,

as well as the perorations of Pitt, Burke, Fox
or Webster, would be laughed at in this day

when people no longer act by impulse.

What we want is facts in good, plain, gram-

matical English. This is the scheme of the

Californian, respecting which we have only

room to say that each and every article in

the present issue is commendable, and in

many cases exceptionally so.

We once made the mistake, when abroad,

of attempting to describe California red-

wood ; sent for some and were laughed at.

It was a cross between Pennsylvania hickory

and Honduras banyan. Mr. George D.

Gray has helped us out, but too late. He
says in the present Californian that redwood
has,

"Like its native State, as many true and
opposite descriptions and qualities can be
given of the tree and wood as of our climate
and the topography of the country. The
butt will sink like a stone, while a log cut
from the top of the tree will float like a cork.
Other lumber will shrink in width—when
dried in the open air, the shrinkage of red-
wood is very small. Lumber from this tree

placed in the ground will last for years, while
the lower or butt logs are considered the most
durable. This quality of durability is admi-
rably illustrated by the accompanying cut,

which is taken from the photograph of a
stump of a tree ten feet in diameter, whose
roots have overgrown a log four feet in diam-
eter. The material of the latter is as sound
as the day some catastrophe laid it low.
From some trees you can split out a board
an inch thick, twelve inches wide and sixteen
feet long, while in others it is so curved and
mixed that it is almost impossible to split a
log, or, if you succeed, the piece is so
crooked that you must '

' tie it up to prevent
its crawling away." Some is soft and admi-
rably adapted for turning and carving, while
that from other sections is hard, and for last-

ting qualities in the ground is unequaled by
any other wood. Some lumber that is very
heavy when cut will lose two thirds of its

weight in drying, while other trees will

scarcely change in weight, if kept for years.

Other woods, once dried, will swell when
exposed to damp weather, while redwood,
once seasoned, is not affected, even though
soaked in water. You can obtain samples of
redwood of so light a shade as to remind you
of Spanish cedar, or so dark as to resemble
black walnut. You can have it with grain so
straight that you think the lines in it must
have been ruled by hand, or, if it suits your
fancy better, you may select a piece which
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vies with French walnut, mahogany or rose-
wood in the beauties of its curves and varie-
ties of its figures. All other varieties of the
cedar family, when once cut down, are de-
stroyed, while the redwood stump will throw
out a hundred green shoots and cover itself

all over with verdure and beauty."

We cannot refrain from mention of the

article by Mr. Moorehead on the "Ancient

Mound Builders of this Country." That
alone is worth the price of a volume, and a

fitting contribution on a subject that has

been shamefully neglected in the past.

North American Review—April, 1892.

In this number Cardinal Gibbons fur-

nishes the leading article, a panegyric on
patriotism and its corollary—war. With-

out wanting to treat in a frivolous manner
the writings of a serious and able nan, we
must say that Judge Halliburton's definition

of patriotism is susceptible of more logical

treatment and more in accord with facts,

namely, that patriotism is usually a cloak

for rascality.

The Cardinal refers to the defense of the

Pass of Thermopylae by the Spartans, and
ascribes to patriotism this wonderful feat of

bravery. But viewed in the cold logic of

facts, it was not the Spartans so much as the

Persians they contended with, that wTere

moved by ^what is commonly called "patri-

otism," that is, a desire to crush other

people. The Spartans were fighting for their

lives and country. The Persians for "patri-

otism," according to the common standard,

and so far as we can see, Cardinal Gibbons'

standard. The article winds up with an

eloquent plea against purchased votes, and
the political corruption of our times, but is

oblivious to the fact that all those who at

at this day oppose such corruption are apt

to be called unpatriotic.

The true patriot reveres his country and

flag for its honesty, its power as a civilizing

and intellectual factor in the world's prog-

ress ; the false patriot for its physical power

to crush other people by force of arms. One
is human, the other animal patriotism.

It would be more pleasing to see a cardinal

of the church rise to that position which rec-

ognizes the brotherhood of humanity, and
of nations, and did not find its highest de-

velopment in war and "jingoism." This

latter kind of patriotism now costs about

one fourth of all human effort in so far as

labor and earnings, and is responsible more
than anything else for the demoralization of

nations and their institutions.

Mr. Hilary A. Herbert, Chairman of the

Committee on Naval Affairs in the present

Congress, writes of ''Reciprocity and the

Farmer," and contends just as we have done

in this Journal, that the duties remitted

under the Hawaiian treaty were paid into

the pockets of Mr. Claus Spreckels and a

few others engaged in the sugar trade there.

It requires no great wisdom to see that reci-

procity with any country, or in other words,

free trading with special countries, benefits

only those who are directly engaged in that

trade. The following paragraph from Mr.

Herbert's paper will answer for a problem

in figures :

"It will be seen that we have not taken
the trouble to ascertain the relatively pitiful

sum of duties released to our people by the
Hawaiians. We simply put against our
actual losses, in release of duties, the full

values of all our exports. Balancing the
account for thirteen years, and counting in

those exports that would have gone to the
islands without any treaty, as well as those
that went because of it, the sum total of all

our exports for this period is $35,870,801.
Deducting this sum from the $43,898,978^ of
duties released, we have $8,028,177, which
we could have realized as clear profit by
purchasing and destroying all our merchan-
dise exported to the Hawaiian Islands dur-

ing the period in question."

The article on "Money and Usury " by

Mr. Henry Clews winds up with an exposure

of the absurdity of usury laws. Adam Smith,

110 years ago, showed in the plainest manner

how usury laws operated against the very

people that such laws are intended to pro-

tect. The same thing has been explained

scores of times, and the practical working

of such laws show this result. Yet most of

our States have laws to regulate interest on

money when loaned by contract. This State

has happily escaped such an absurdity. Mr.

Clews says ;

'

' That bodies of men chosen by their com-
munities at home should hold sessions pro-

fessedly in the interests of the people, and
enact usury statutes, would be a remarkable
phenomenon did we liot know that nothing
is remarkable in the annals of lawmaking,
and that collective folly is as natural to leg-

islative assemblies as to breathe or walk
about."
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ELECTRICITY AS APPLIED TO MINING OPERATIONS.
BY E. H. BOOTH, BOSTON, MASS.

The benefits to be derived from the introduction of electricity in

mining operations are of such far-reaching importance that a careful

consideration and study of the subject becomes the duty of those

interested or engaged in this great industry. The results already

attained may be taken as a practical indication of the wonderful pos-

sibilities that attend the use of this unequalled source of energy.

There are so many risks attending the development and operation of

a mine, both from natural obstacles and those inherent in the busi-

ness, that anything tending to reduce or minimize these chances

becomes at once a powerful factor in the exploitation of mineral

districts.

Among the most important and successful applications of elec-

tricity to mining uses is that of long-distance transmission of power.

To obtain the power necessary for their operations is and has been

frequently the most important problem that presents itself to mining

men. Sometimes fuel is too scarce, or the expense attending trans-

portation is too great to warrant the use of steam, while the rugged

nature of the country and the distance majT render impracticable the

utilization of water powers by the usual methods. In such cases

the use of electricity may prove to be the means of making produc-

ing properties of mines that otherwise would have to be abandoned.

B37 its use it is possible to establish a central power station at a point

many miles distant from the mine and mill. In case water power is

used for generating electricity, we would establish the power station
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at the point to which the water could most conveniently and economi-

cally be brought. In case steam is used, the most important consid-

eration would be that of cheap fuel, and the power station would be

established accordingly.

The wires transmitting the power from the generators are led to the

mine, or to several mines, delivering to each the amount of powrer

required for its mill and mining operations ; and as a high efficiency

for long distance electric transmission can now be obtained, the great

economy of this system at once becomes apparent.

The continually increasing loss in transmission, as the distance

from the source of power becomes greater, makes the use of the

hydraulic, pneumatic, steam or wire rope systems very wasteful,

even for comparatively short distances, and the limit of their practi-

cabilit}^ is soon reached. While the same difficulties are presented

when electricity is employed, they appear in a far smaller degree,

and at the present time the long-distance transmission of power by

electricity is a commercial success, and the nature of the country can

present no obstacles that cannot be overcome.

The advantages offered by the use of electricity are of equal

importance in surface and mining work. All operations then become

a part of one complete system. The same wires which on the sur-

face supply energy for operating the mill, lighting, hoisting, haulage,

etc., when led underground operate pumps, winze hoists, ventilators,

drills and locomotives, and may be used for lighting as required.

The introduction of electricity in these operations secures greater

mobility of power, since it can be economically divided into smaller

units.

It is only intended in this article to mention the different systems

of long-distance electric power transmission, calling attention to the

leading characteristics of the motors operated on these systems with

reference to their adaptabilit}^ for mining uses.

For any fixed loss in the transmission of power between the

generator and the motor, the wTeight of the copper in the line may
be decreased as the voltage or potential is increased. As the con-

dition of minimum cost of installation exists when the cost of

power lost in transmission is equal to the interest on the cost of

the line, of which copper is the largest item, it becomes essential,

when the distance is great, to employ high pressure currents or

potentials. Up to this time the direct current has been almost exclu-

sively used for the transmission of power. In electric railways the

direct current is entirely used, as well as in many other power instal-
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lations of importance. It is, however, a matter of difficulty to make
commutators for potentials of over two thousand volts for direct cur-

rent generators on account of the great number of segments required

and the difficulty of their proper insulation. While this voltage will

be sufficient and economical, both as regards cost of installation and

operation in many cases, conditions will also be met with requiring

much higher voltages, which are at present commercially practicable

only through the use of alternating currents.

As in most mining work, potentials of from 220 to 500 volts are

emplo3red on account of safety and convenience, it becomes necessary

in long distances to transform the high potential of the generator to

the lower voltages before reaching the motors operating the machines,

and this, in the case of direct currents, must be done by means of

motor-generator transformers. In transformers of this class, this

change of potential is accomplished by having two armature wind-

ings on the same shaft revolving within a common field, one acting

as a motor and receiving the current at a high potential from the

generating station at a distance ; the other, acting as a generator

wound for a low potential, supplies the necessary power to the motors

for work at the point of operation.

The great advantage accruing from the use of the direct current

for mining work is the abilit}^ possessed by motors, using this cur-

rent, of exerting, for short periods, an amount of power much in

excess of their ordinary rated capacity without damage to them-

selves when called upon to do so. This feature of direct current

motors is of great value when applied to locomotives, hoists, pumps,

etc., subject to varying loads, and is met with to an equal extent in

motors operated by any of the alternating current systems.

The ordinary, single-phase, alternating current generators, and

motors, however, can be made for developing and utilizing much
higher potentials than direct current machines on account of their

greater simplicity of construction, no commutators being required,

the current being taken from collector rings. This is the great

advantage obtained from the use of the alternating current in power
transmission, as the high voltage at which it may be employed

greatly reduces the weight and consequently the cost of copper in

the line, a most important consideration in long distances.

Alternating currents can also be transformed from high to low

potentials, or vice versa, by simple transformers having no moving
parts, such as are required with direct current transformers. This

allows the use of generators of comparatively low potential, from
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which the current is transformed to a high potential for transmis-

sion, and then again to a low potential for distribution. These

advantages, however, are in a large measure offset by the fact that

alternating motors cannot be made to start themselves and show

good results, as in the case of direct current motors, and to be

efficient must run in step, or synchronism with the generators sup-

plying them with current. Neither can they be overloaded to meet

extra demands for short periods, as is the case with direct current

motors, which is a serious disadvantage for mining work.

The multiphase alternating current combines all the advantages

of transformation and transmission of the single-phase current men-

tioned above. In addition to this, however, multiphase motors are

self starting, and can, to a limited extent, be overloaded to meet

unusual demands upon them, but not to the same degree as direct

current motors.

In order, therefore, to obtain the full benefit of the variable work-

ing . capacity of direct-current motors, and the advantages in the

transmission of power attending the use of alternating currents of

high potentials, motor-generator transformers may be employed as

described above. By their use an alternating current of high poten-

tial for transmission can be reduced at the mine or mill to a direct

current of low potential for distribution to the motors. Each system

has its uses, which depend upon local conditions and mine require-

ments, and these must be carefully considered before deciding upon

the system of electric transmission best suited to the work to be

accomplished.

The great economy of the electric motor in the use of power is

almost perfect automatic regulation of speed under wide variations

of load. Its compactness, simplicity of operation and safet}*, all go to

render it an ideal machine for the operation of reduction works.

The practicability of using the electric motor in small units for

the operation of individual machines, or for portions of the work,

instead of having all the power transmitted from one point in the

mill by means of heavy shafting, pulleys, belts, etc., effects not only

a large saving of power, but adds very greatly to the convenience

and economy of operation. For example, in a stamp-pan mill, the

rock breaker, which from its situation near the top of the mill,

always requires long belts, shafts, etc., for the conveyance of

power, can be driven by a small electric motor, belted directly

to it and requiring only two small wires for delivering the energy

that operates it. A further advantage will be found in the
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fact that as a rock breaker is in use but a small part of the time, the

motor operating it can be started and stopped by simply turning a

switch, obviating the use of fast and loose, or friction pulleys,

which are alwaj^s a cause of trouble.

The batteries can be arranged to be driven in groups of ten stamps

or more, each stamp batter}' being provided with its motor, belted

directly to the cam-shaft pulley. The heavy battery line shaft with

expensive friction pulleys is thus no longer required. The motors

operating the batteries require practically no effort to start and stop,

and are convenient to the battery man, while friction pulleys are

always difficult to operate, often stick at a critical moment, and as

they run loose on the shaft, when not engaged, they require constant

oiling, and in time, repairs. The motor stops with the battery, and

all further wear and attention is avoided.

The expensive belt alley, usually located between the pan and

battery line shafts, is also saved. The pan line shaft can be driven

by a motor belted directly to it, and, if desired, can be divided into

two or more sections, in groups of four" pans and two settlers, with a

motor for each. This division of the pan line shaft into sections, in

large mills, greatly reduces its weight and cost. A separate motor

is also employed to drive the clean-up pan, quicksilver elevator and

blower for the melting furnace, independently of the rest of the mill.

The advantage of having electric lights accompanies the use of

motors, thus securing superior lighting and reducing the danger of

fire. The division of the power into smaller units renders it more

flexible and reliable, and enables the mill to be operated at half its

capacity, or less, while running only the machinery actually required,

without materially affecting the cost of milling per ton.

The advantages offered by electric haulage for mine work hardly

need be more than mentioned. It is particularly well adapted for

low entries, and where necessary the locomotive can be made to have

little or no overhang beyond the rails. These important require-

ments cannot be met to an equal extent with steam or compressed air

machines. The smoke and heat consequent upon the operation of

steam locomotives for underground work are, in most cases sufficient

to prevent their use. The compressed air locomotive, with its

immense air tank occupying so much space in a tunnel, is at best a

cumbersome machine, limited in its operation by the amount of air

its receiving tank will hold, and is exceedingly wasteful of power.

Compared with these, the electric motor is compact, simple in its

operation, so that skilled engineers are not needed, requires practi-
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cally no outlay for repairs, is always ready for immediate use, and

does far more work for the same expenditure of power. It is also

part of a complete system, in which one central generating station

supplies power in the form of electricity for all mining work. The
same wires which supply current for the locomotive may be utilized

to furnish power for pumping, hoisting, drilling, ventilating, etc.

The necessity for a separate and expensive plant for each of these

uses is removed by combination of all in one.

The direct-current electric motor is peculiarly well adapted for

hoisting work. With steam hoists, in order to avoid the frequent

occurrence of having an engine on a dead center when ready to start,

two engines on a common crank shaft, with cranks at right angles,

are usually employed. Even with two engines the maximum start-

ing effort that can be relied upon at any time is represented by the

power of but one engine, as the other may be " on the center." An
electric motor has no centers, it is always ready to start to the best

advantage. At the moment of starting, when the greatest effort is

needed, a heavy current far beyond its rated capacity may be

turned into the armature of the motor for a few moments until the

load is started, when the amount or current for which the motor is

intended will suffice to raise the load. In other words, a much bet-

ter torque, or starting effect, is possible with a single electric motor

than with a double engine hoist of the same rated horse power.

When it is a part of a general electric system in a mine, the loca-

tion of the hoist with relation to the central power station is of small

moment, as nothing but wires are required for the transmission of

the power. In underground work electricity makes the use of a

winze hoist possible in places to which a steam or air pipe could not

be well led. In addition to this the hot steam pipes and hoist

station in the mine are done away with, and much greater economy

in the expenditure of power secured.

Electric pumps are particularty adapted for use in station work

in running shafts. The wires conveying the electric energy to the

motors driving the pumps are thoroughly insulated, and enclosed in

an iron pipe for protection against injury. This small pipe, with

the discharge pipe, are the only connections in the shaft necessary

for the operation of the pumps. An electric generator, on the sur-

face, driven by a water wheel or a steam engine, as may be required,

supplies the electric current for operating the pumps. This makes a

very simple and economical arrangement, both as regards installation

and operation, when compared with either the steam or Cornish
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systems. It is, of course, possible to operate a Cornish pumping
plant by means of electric motors when desired. By the use of two

motors in such a case, with a pinion on the armature shafts directly

engaging the main pump gear, we get the benefit of series, multiple

connections, and are enabled in this way to make a reduction of one

half in the speed of the motors when desired, while still obtaining

the highest efficiency.

The large and massive fly wheels always required in Cornish

pumping plants, operated by steam or water power, are not

necessary when electric motors are used, owing to the size and

weight of the armatures together with the comparatively high speed

at which they run.

The problem of pumping water against high heads, without the

use of pumping stations in the shaft, has also been greatly simplified

by the use of electricity, and rendered very economical both as

regards first cost and operation. Many advantages attend the use

of the electric percussion drill in mining work, among which may
be mentioned the flexibility and economy of this system.

Mines, however, already equipped with air drills and desiring a

complete electric installation are, by the use of the electric air com-

pressor, enabled to still continue their use without sacrificing any of

the advantages accruing from the use of electric power in mining

work. The compressor is an exceedingly compact machine, designed

to be placed in a mine tunnel within three hundred feet, or less, of

where drills may be operating, so they may obtain the benefit of the

heat of compression. An increased efficiency of from 25 to 35 per

cent, may thus be secured over what is now obtained in compress-

ing on the surface and leading the cold air through long pipe lines

to the drills.

As the heading advances, the compressor is moved forward ; this

change in position will, under ordinary circumstances, be necessary

only about once a month. New connections are very quickly and

easily made, wires only being required for conveying the power to

compressor, and wire-wound hose for connecting a receiver, which

forms the base of the compressor.

The operation and speed of the compressor is automatically regu-

lated by means of a switch to the requirements of the drills it

supplies, and beyond occasional oiling requires no attention.

Having thus briefly stated some of the advantages offered by the

use of electricity in mining operations, attention is called to the fact
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that there is nothing now being done in mining work without the

use of electricity which cannot be better and more economically done

with it ; while the advantages of transmission and subdivision of

power that are realized b}r its use are a sufficient guarantee for its

wide adoption in mining operations in the near future.

-—m

NOTES ON A PROBLEM IN WATER POWER.
BY JOHN RICHARDS, SAN FRANCISCO, CAI,.

The present paper is to be a non-scientific one, and in other

respects is not to be classified among the contributions such as are

commonly presented before this Society. Neither are its objects the

same. The purpose is to present some thoughts upon a very impor-

tant subject, with a view to calling out further and more able discus-

sion. There being nothing exact or determinate to deal with, there

will be neither figures nor quantities included, so that no severe

mental strain need be apprehended in following the remarks.

The subject is, water motors, or, as we commonly say, water

wheels, for utilizing the action of gravity of water, and an inquiry

into the probable conditions, inferences, or deductions which have

led up to and established modern practice as it now exists in this

country.

Water wheels, as we have to deal with them, may be classed as

gravity wheels, including, (1) overshot breast wheels, and perhaps

the Poncelet type ; (2) pressure wheels, including what we call

enclosed turbines and reaction wheels
; (3) impulse wheels, driven

by spouting water.

The classification thus assumed is, for short : gravity, pressure,

and impulse wheels. These may be said to cover the various types

in common use.

In modern practice the class called pressure turbine wheels con-

stitute perhaps four fifths of the whole. These can be divided into

three general types, namely : The Fourneyron, or outward radial

discharge ; the Jonval, or downward discharge parallel to the axis of

rotation ; and the American or inward flow wheels. These have

come into general use all over the world, and have a literature of

* Presented at the San Francisco meeting, May, 1892, of the American Society of Mechanical
Engineers.
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surprising completeness. The}' are by common consent regarded as

the most efficient, and indeed, until recently, have been the only

wheels which were considered in connection with an efficiency

beyond 60 per cent.

The question to be presented and the main point in this com-

munication is, what has produced this particular form of evolution

in water-wheel practice, and why has pressure instead of impulse

been the principle, or mode of operation followed in all countries ?

Before attempting any answer to this inquiry, it will be well to

further examine or explain, in as simple a manner as possible, the

nature of the class called turbine wheels.

A column of water resting upon the vanes of a turbine wheel,

which are free on their reverse side, and meet no resistance there,

represents complete efficiency less machine friction ; and the science

of turbines, to so call it, is directed to removing the impeding water

and its resistance on the reverse side of the vanes, that is, on the

discharge side, after the function of pressure has ceased or has been

utilized. It is common to divide the effect of the water, or its func-

tions, in this class of wheels, into gravity, impulse and reaction, but

there is no need of such assumption or introducing the complex

nature of these forces thus combined, because the whole is explain-

able as simple pressure, and all observed phenomena point to this as

the
'

' mode of action
'

' in pressure turbines.

I am in this assumption, no doubt, transgressing upon what are

called established data, but the issue is not important to the present

subject, and it will be sufficient to call the active force one of pres-

sure alone, and the resistance or loss, a result of the imperfect rid-

dance of the water on the reverse or discharge side of the vanes,

after it has performed its work by pressure, impulse, or otherwise.

Following this method of operating to its constructive features,

it involves closed vessels, or conduits, not only to the water wheels, as

in other cases, but around them. The wheels must be enveloped in the

fluid that drives them, and contained in cases strong enough to sus-

tain not only the static head, but also the effect of water concussion,

and in most cases afford support for the wheels themselves and their

shafts.

The bearings of the wheels have to sustain the wreight of the

running parts, also in many cases, a pressure of the head equal to

area of the issues multiplied into the head. The wheels are sub-

merged, placed at the bottom of the head or near it, inaccessible to

observation, and also for repairs, calling for unusual and expensive
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provision in the way of bearings and other constructive features,

including extra strength of all parts. The hydrodynamic conditions

both of entrance and discharge, call for complicated forms that cannot

with safety be built up, and pressure turbine wheels in this way become

large and expensive castings, the value of which depends upon the

integrity of every part. If a vane be broken or imperfect, the whole

wheel is lost. The diameter being limited because of first cost, a

limit of rotative speed is reached at a head of fifty feet or so, and

even at that head the bearings have to run under undesirable con-

ditions ; in other words, this type of wheels does not permit control

of rotative speed, that being limited by both first cost and operating

conditions.

Turning now to the other type of wheels, but little known in

this country, except on the Pacific Coast, the impulse class, and

assuming that the force of spouting water is equal to its gravity less

an inconsiderable friction in orifices, the question arises, why has

not the evolution of water wheels followed on this line instead of

pressure for all except low heads ?

This is a very important question, one that may well engage the

attention of this Society, and one that calls for explanation such as

will be by no means easy or apparent. It is true that with that

class of impulse wheels called
'

' undershot, '

' and some other cruder

forms operating by the impulse of spouting water, the efficiency

attained has been so low as to lead to the conclusion that the losses

were inherent in the method or mode of operation, and this opinion

has, it seems, become general without anyone very closely inquiring

into the matter.

That the efficiency of tangential wheels driven by impulse is as

high as can be attained by pressure turbines, has been proved by

numerous experiments here, also by some recent experiments at

Holyoke, Mass., and is beyond controversy. It has long been set-

tled on this Coast, and as a problem no longer exists. No one here

would expect under a head of fifty feet or more to attain with any

known type of pressure water wheels a higher efficiency than is

given out by tangential impulse wheels ; but this state of opinion

and practice is confined to narrow limits now, and is the more to be

wondered at when we consider the rapidity and completeness of

investigation in other branches of dynamic engineering at the

present day, especially when the economic and constructive con-

ditions in favor of the impulse type of water wheels, are taken into

account. These we will now consider in a brief way.
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There is a wide difference between a water wheel driven by

impulse and one operating on the pressure system. The first cost of

the former, for a given power, is one half as much, and its mainte-

nance is still less, in proportion.

Figuratively .speaking, when a wheel is changed from the pres-

sure to the impulse system, it is taken out of its case, mounted in

the open air, in plain sight. All the various inlet fittings are dis-

pensed with and are replaced by a plain nozzle and stop valve. Its

diameter is made to produce the required rotative speed, whatever

that may be. The shaft and its bearings are divested of all strains

except those of gravity and the stress of propulsion when the water

is applied at one side only. Most important of all there are no run-

ning metallic joints to maintain against the escape of water, no fric-

tion and no leaks ; there are, indeed, no running joints or bearings

whatever, except the journals of the wheel shaft.

The effect of grit and sand is eliminated, both as to vanes and

bearings, and there are no working conditions that involve risk or

call for skill. If a vane is broken, another one is applied in a few

minutes' time. If a large or small wheel is wanted, the change is

inexpensive and does not disturb the foundations or connections.

Capacity is at complete control ; the wheels can be of 10, 100, or

1000 horse power, without involving expensive .special patterns. The
speed of rotation is not confined to commercial dimensions because

of patterns or other causes. It is merely a matter of choice with the

purchaser or maker.

Now granting the efficiency of impulse wheels, which, as before

remarked, can hardly be called in question for all heads exceeding

50 or even 30 feet, and conceding the constructive and operating

advantages just pointed out, the question at first named arises,

why has the evolution of water wheels during fifty years past been

confined to the pressure class ? Also, why has it been proposed at

Niagara Falls to employ pressure turbine wheels under a head of 100

feet or more, when the conditions point to the better adaptation of

open, or impulse wheels ?

It is not necessary in such an inquiry to discuss the problem of

horizontal and vertical axis, or other local conditions, in the case of

the Niagara plant, or in any other, further than to say that the

pressure class of wheels offer no advantages not balanced by equal

or greater disadvantages, as will no doubt appear if there should be

discussion of this subject before the Society.
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Besides the object of this communication first named, there is the

further one of calling the attention of the members present to the

impulse or open water wheels so extensively employed on this Coast,

and to suggest that, if possible, they manage to see such wheels in

operation under various heads, especially under high heads. In

observing a machine of any kind in motion, there are impressions

gained which cannot be conveyed by description, but I warn every

one against inference from this remark that the tangential water

motor wheels on this Coast are not scientifically understood and

treated. The problems involved may not be so many or so intricate

as in the case of pressure turbine wheels, and this is fortunate,

because the literature of the latter is one of much complexity to any

but skilled mathematicians, and for that reason has not been of

so much use as it ought to have been.

In this country, and it is a most commendable thing to mentiou,

the pressure turbine by an inwrard flow, or an inward draught, has

been greatly simplified in construction, cheapened in first cost, and

at the same time better adapted to impure water, without losing

anything in efficiency. I believe the inward flow turbines made by the

Risdon Compairy at Mount Holly, New Jersey, have in public tests

on more than one occasion shown an efficienc}7 as high, or even

higher, than the more finely fitted Fourneyron and Jonval types.

The record of American engineers in this branch is one of which

they ma37 well be proud ; and now that impulse wheels of the Girard

type have made much progress abroad, and have here in California

been modified much as the Fourneyron and Jonval wheels have been

in the Eastern states, it is quite time more attention was bestowed

upon the subject in other parts of the country. Analogy in the two

cases is marked. By an inward flow, American makers reduced the

running parts, or the wheel proper, of pressure turbines to a small

diameter, increasing its speed accordingl}'. This lessened the weight

and cost of the wheels in the proportion of their diameters, and at

the same time dispensed with the accurate fitting involved in the

outward and downward flow turbines ; and this, as before said, has

been done without sacrificing efficiency.

The tangential type of open wheels has been similarly dealt with

here in California. The running-water joints have been wholly dis-

pensed with. The construction has been cheapened one half. The

round jet has been applied in the most simple manner, with an

increased dynamic effect, and the efficiency attained is believed to be
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more than is reached by the finest examples of Girard wheels in

Europe.

Conceding these statements and facts brings us back again to the

query forming the subject of this communication, namely : Why
has the evolution of water wheels followed on the line of pressure

instead of impulse ?

A SELF-LUBRICATING FIBRE-GRAPHITE FOR BEARINGS
OF MACHINERY.*

JOHN H. COOPER, PHILADELPHIA, PA.

This material is the invention of Mr. P. H. Holmes, of Gard-

iner, Maine.

The inventor's object is to furnish bearings for machinery upon

which .shafts will run without oil, or any added lubricant. Also to

reduce friction and to render it more uniform, and thus, by dispens-

ing with applied lubricants, avoid the cost, and all the inconven-

iences and dangers incident to their use.

This material has been made by the inventor, and applied during

the last three years to machines in his own works and such as

offered near by, adapting it in some cases to much worn, grooved,

and damaged shaft journals. In all these places it has fulfilled the

usual requirements of journal bearings, and has performed satisfacto-

rily even where well-known and amply oiled antifriction metals had

been fairly tried without success.

Many forms of bearings be ma}' made of this material, and

since they possess within themselves the means of self-lubrication, the

usual receptacles, channel ways and appliances for oil, and the dis-

tribution and delivery of the same to the bearings, are rendered

wholly unnecessary.

Experience thus far with this material has proven it uninjured by

prolonged contact with water, oils, acids, alkalies, and to the ordi-

nary higher temperatures ; nor is it subject to change of dimensions

by variations of temperature, as are the metals ; so the finished arti-

cles retaining the mould sizes with unusual precision, can be used

in machines with least tool fitting and finish.

* Presented at the San Francisco meeting, May, 1892, of the American Society of Mechani-
cal Engineers.
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Revolving shafts, together with such parts of machines as have

contact and motion, when properly fitted with these bearings may

be run continuously without any more attention than is given to

well-secured pulleys, or to the shafting itself.

This bearing material is composed of selected, lubricative,

natural graphite, which has been finely divided and freed from all

foreign and gritty matter, to which is added wood fibre or other

growth mixed with water in various proportions, according to the pur-

pose to be served, and then solidified by pressure in specially pre-

pared moulds ; after removal from which the bearings are thoroughly

dried, then saturated with a drying oil, and finally subjected to a

current of hot, dry air for the purpose of oxidizing the oil and har-

dening the mass. When finished they may be " machined " to size,

or shape, with the same facility and means employed for metals.

There can be no question about the wisdom of employing any

graphite so prepared, because this process retains the whole of the

graphite proper and separates from it such substances as cause fric-

tion and abrasion. In the employment of materials, which vary in

quality and where different purposes are to be served, it is perfectly

consistent that the proportions of such materials should vary in

quantity in the several mixtures, nor can there be any serious objec-

tion to this in these cases on the score of economy, since all the

components are of comparatively low cost and are readily obtained

in open market.

In the preparation of these materials for pressing in the moulds no

special devices presenting difficulties of invention or manufacture are

required, but simply the mixing thoroughly together in water of a

fibrous pulp with a fine powder, and of transferring the mixture to

the moulds by hand instruments or by common pumps.

The moulds themselves, may be said in a general way, to be of

such construction as will also come within the easy devising of ordi-

narily intelligent and skilled mechanics.

The writer is aware that many attempts have been made, from

time to time, to produce a solid bearing material in which graphite

was used as one of its components. In all of these graphite was

claimed to possess self-lubricating qualities, but the small quantity

used was, in many of them, not sufficient for satisfactory lubrication,

and in several of these attempts an admixture of materials having

deficient lubricative qualities, and of materials which are a positive

detriment to graphite lubrication has been made. None have, how-
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ever, by their own showing satisfied the demand of either a mechani-

cal or commercial success.

The use of finely-divided, pure graphite, cemented by materials

which of themselves are not favorable to anti-friction, was almost

wholly an untried experiment, and, judging from the rough attempts

made to secure it, was certainly an unpromising and unsuccessful

industry until taken up by Mr. Holmes, who has, in the intervals of

a busy life, performed much good and effective work in the making
solid, self-sustaining, and thoroughly self-lubricating bearings of

these materials.

Mr. Holmes' efforts in this direction have finally taken industrial

shape, with great promise in the production of a new and useful

material, which has been embodied in patents secured in all the man-

ufacturing countries of the world.

The name applied to this new material isfibre-graphite, to which

relevancy is given by the fact that it furnishes the most perfect

example known of integral lubrication—an expression of Dr. Stuart

Gwyn's that he employed for describing the effect of a lubricating

element which is itself an integral part of the surfaces in contact.

Graphite in a condition of powder and used as a solid lubricant,

so called to distinguish it from a liquid lubricant, has been found to

do well where the latter has failed. All book references to graphite

as a lubricant are meant to be the powdered form. Of such Reniiie,

in 1829, says :
" Graphite lessened friction in all cases where it was

used." General Morin, at a later date, concluded from experiments

that it could be used with advantage under heavy pressures ; and

Dr. Thurston found it well adapted for use under both light and

heavy pressures when mixed with certain oils.

"Tests of graphite made at the Stevens Institute," says the

American Machinist, thirteen years ago, " demonstrate conclusively

that this material, when free from frictional impurities, of the

proper quality and properly prepared, approaches nearer the point of

perfection for general use than any other lubricant.
'

'

There is, indeed, no question today among practical engineers as

to the superior efficiency of pure and finely-divided graphite for

lubricating purposes, when used with oil through the usual channels

established for such methods of lubrication.

Graphite is a native form of carbon, and occurs in fine-grained

and foliated masses. It is the purest carbon known next to the dia-

mond, and is capable, as claimed by Dixon, of finer division than

any other known substance. It resists the attack of all acids and
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alkalies, is very incombustible, burns with difficulty even before the

blow-pipe, and therefore is much used for melting pots which with-

stand a great heat. It has a specific gravity about double that of

water. It is too soft to strike fire with steel. It has a grayish black

color, metallic lustre, is perfectly opaque, and has a greasy feel to

the touch. Its unchangeable character and extraordinary smooth-

ness fit it admirably for lubricating purposes.

It is difficult to conceive of the properties of such a material as

this solid fibre graphite ; we have become so accustomed to the con-

stant necessity of applying lubricants, in some shape or other to all

wearing surfaces, that we at once question the possibilit3r of running

machinery without them. This material fairly promises to supply

the long-wished-for final element necessary to perfect machinery.

Anyone who studies the subject of lubrication will find himself

involved in a sea of perplexities
;
there seems to be no standard for

friction, its coefficient varies with every condition of surface, pres-

sure, kind of lubricant, velocity, temperature, and other incidents,

nor is it unvarying and continuous even when any selected combina-

tion of these elements is maintained.

Metals in moving contact wear rapidly away on the rubbing sur-

faces, thereby changing the character of those surfaces. The adul-

teration of oil as a lubricant, in consequence of metallic abrasion,

begins at once to lessen its lubricating value. Temperature affects

the viscidity and frictional resistance of oils, while constant rubbing-

robs them of their lubricating qualities. For different pressures and

bearing materials employed, oils and grease must be selected accord-

ing as they are found by experiment to be best suited for each case,

and the difficulty of maintaining a standard of quality in any

selected lubricant must, in the end, defeat an}- adopted system, even

after elaborate and conclusive experiments.

Volumes have been published and numerous essays written in

the interest of oils, oil cups, and methods of oiling. How inexpres-

sibly simple this whole matter will become when the introduction of

graphitic lubrication becomes general.

The first requisite for any shaft and metal bearing is that they

shall be truly cylindrical, and next that the}' shall be smooth, with

enough difference of diameters only to permit of expansion without

seizing contact, and to permit the flow of the lubricant to every part

of the frictional surfaces.

During motion, a statement of results may be properly quoted

from an address of Prof. Denton, who says: " Interruption of the
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uniformity of the intervening film of lubricant between the rubbing

surfaces is a certain, and probably the far more frequent, direct cause

of abrasion."

The '

' abrasion may result from the gradual and inevitable vari-

ations of smoothness due to metallic wear.
'

'

This accuracy of fit and finish, and maintained thoroughness of

oil supply, are not necessary for fibre-graphite bearings.

The bearing of a shaft to be effective should permit of a certain

amount of yielding to the pressure imposed, this idea is conveyed by

the original name of "pillow block " which has been given to it ; of

this quality Prof. Denton says : If the brasses are lined with some

of the soft anti-friction metals the crushing down of grooves by a

smooth journal does not cause excessive friction. Herein lies the

true advantage of these metals. The chances of heating are less

with soft, anti-friction metal than with bare brass or hard white

metal."

To this valued testimony may be added the deductions of Dr.

Dudley, ofthe Pennsylvania Railway, who says: ' 'Those alloys which

may be called softest give the best wear, that is, they lose less metal

under the same conditions than harder or more brittle alloys.
'

'

Here, again, we have striking correspondencies of character in

graphite to meet the wants of frictional contact ; notably there exists

a yielding surface, the finest granular structure, sufficient tensile

strength to support the shaft when turning, and, better than all, the

reigning supremacy of effective lubrication.

We have a statement by letter from Mr. Theo. N. Ely, General

Superintendent of Motive Power of the Pennsylvania Railway, to.

the effect that "the wear of the bearings, approximately, is about

one pound of metal worn off for every 25,000 miles the bearing

goes. The wear of axles is about one third as fast." Introducing

other data for comparison of values, a deduction has been reached,

which shows the aggregate cost of metal wear of axle journals to be

six times the amount of money spent to lubricate them. And again,

the cost of the coal burnt for overcoming their friction is double the

cost of their lubrication.

When considering the running expenses of any machine, and

when considering also the relief to be afforded in the matter of lubri-

cation by the introduction of graphite bearings, we must not center

our minds solely upon the cost of, and losses by, the use of oil, but

must estimate carefully the power cost and the metal wear and

waste from these vital parts of the machine.
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On the other hand, the uniformity and permanence of graphite

friction qualify it for service in the construction of many instruments

and machines, where the element of friction is an important factor

in the unfailing performance of the same—as, for instance, in tower

clocks, revolving ventilators, aeromotors and machines exposed to

sun, air, and dampness, and especially where the same are

inaccessible.

All that has been said about the bearings of machines in general

will apply with equal force and scope to steam engines, but in these

no conclusive experiments have as yet been made. The writer is

aware of experiments in the lubrication of steam cylinders and

valves of the ordinary construction and adaptation for oil, in which

fine graphite was inserted through the ordinary self-feeders to the

working parts within, with first-class lubricating effects, in addition

to which the joints and the whole interior of the steam apparatus

were protected and preserved.

The continued wear of a car axle means rejection of the same in

time, if not disaster, and what a sense of relief it would be to feel

that the cause of this dangerous weakening is removed to a greater

distance or eliminated altogether ! Graphite promises this, as has

been demonstrated by experiments with ordinary shaft journals.

There are many incidents, more or less serious and expensive in

character, which appertain to the location, use and attendance of

machinery fitted in the usual way with metallic bearings requiring

oil. With many machines and manufactures, cleanliness is not only

desirable but essential.

The inventor has run a set of twenty-five cotton spindles, continu-

ously, during a period of nine months, in the usual way, no

signs of wear, with either of the bearings or of the spindles. They
were run at speeds varying from 9,000 to 10,000 revolutions

per minute, and the greatest heat developed at any time was

very little above that of the human hand. Tests were made to

ascertain the difference in the power required for driving the Rabbeth

form of spindle fitted with fibre-graphite bearings, and the same

spindle with bearings of metal and supplied with oil. Three per-

sons, at different times and places, made in all 128 tests of each,

using an Emerson Power Scale applied to the drum shaft, which

directly drives the spindles. The oil used in the Rabbeth spindle

was obtained from a New England mill agent, and was given from

their own stock of the best used by them.
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When used as a step bearing in water upon which a loaded

vertical shaft runs, it is proven that 300 pounds may be supported

in revolution at 470 turns per minute, upon an obtuse-angled cone

two inches in diameter, which is the equivalent of 100 pounds per

square inch of surface covered, in which case the tool marks were

not all worn out nor any detrimental effect of submersion or abrasion

observed after three months of running.

As to the effect of grit, steam and dust in the atmosphere about

and around these bearings, the Messrs. Holmes, three years ago,

fitted five of them to the shafting in the charging house of their

foundry immediately under the coke loft, which must be considered

a very trying place to put bearings, but these continue to run satis-

factorily without oil, heat, or attention.

A practical machinist in Auburn, Me., says: ''Every one of

the Holmes boxes that has come under my observation has been a

perfect success in the following particulars : They have run dry

without heating, they have required no care, they have not worn the

shaft, and in sixteen months' trial have not shown any wear them-

selves.
'

'

The overseer of the spinning department of a mill in L,ewiston,

Me. , says
'

' that he had run a spindle fifteen weeks, and during that

time he had drawn a new driving cord upon it every morning as

hard as a strong man could draw it, and that it had not worn any,

but is precisely the same as when he started it. He determines that

it has not worn by means of fitting a follower into it that exactly

fitted the bushing before it was used. He was amazed that treat-

ment so severe did not destroy it."

The judges of the seventeenth exhibition of the Massachusetts
Charitable Association of 1890, held in Boston, "recognize in the

Holmes exhibit of lubricant bearings a discovery and invention of
almost inestimable importance and value, and one capable of great

development.
It being a self-lubricant, its usefulness for all kinds of woolen

and cotton machinery cannot be overestimated, not only from the

great saving in the use of oil, but as a protection from fire caused by
overheated working bearings, as it is impossible to create combustion
by the use of this material.

Your committee have devoted much time in looking up the

great possibilities for usefulness, and the practicability of this dis-

covery and invention, making careful examination of the material

where it has been in practical use for several months, without find-

ing any perceptible alterations in any of its component parts. It is

justly entitled to the fullest recognition of the Association. The
award is a gold medal."
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Another committee of this same exhibition awarded Mr. Holmes

a silver medal for his graphite dynamo brushes, which are made of

the same materials, but with a somewhat modified treatment.

They have been used on arc and incandescent light dynamos

and also on motors for many months. They have also been tested

upon a dynamo by one of the board, with satisfactory results.

In the dynamo brush made of this material we have the combi-

nation of perfect lubricity and ample electrical conductivity in one

solid piece, which may be adapted in form to every requirement of

dynamos and electric motors.

The Philadelphia Traction Company have used these bearings

under the idler-sheave shafts for supporting their cables in the con-

duits under the streets. Under date January 13, 1892, Chief Engi-

neer Ely writes : "These are subject to the hardest usage. Part

of the time they are submerged in water. They have been in use

since last September, and are as good as when first put in. These

bearings have not received any special attention."

This bearing material is found to apply as a substitute for copper,

for the packing rings of projectiles for rifled cannon. Its importance

in this particular will more forcibly appear when the fact is presented

that a costly gun is ruined by 200 to 400 discharges.

This rapid destruction of the interior of the gun is due largely to

the use of copper rings and grease. The effect of high heat upon

iron and steel, with grease in contact, is to corrode them, and the

result of the contact of copper with iron or steel, under the excite-

ment of heat and the components of ignited gunpowder, must be

detrimental by galvanic action to the smooth and even surface of

the grooves in the bore of the gun ; as a consequence the copper

ring, as a piston, does not fit its cylinder and must therefore permit

escape of the gases, producing a violent sand blast against the walls

of the bore, which, in addition to the other injurious effects,

shortens the life of the gun.

The excellent lubricating and the high refractory qualities of

graphite, combined with the tenacity and elasticity of the bonding

material in the make-up of these rings by the Holmes method,

together with the readiness of graphite to adhere to and to fill the

pores of any surface against which it is rubbed, renders the fibre-

graphite rings, for this purpose, a material superior to any metal.

This material has been put to the test (under United States

Government supervision) in a rifled gun of 3.67-inch diameter of

bore, using a 16 pound conical cast-iron projectile. The evidence is
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conclusive, from careful observation during several tests, that these

projectiles were in continued revolution throughout their whole

course, the rings filled the grooves, and the interior of the gun was
glazed with graphite from end to end.

The writer presents the following conclusions :

With fibre-graphite bearings properly prepared and fitted to the

supports and journals of machinery, the cost of oil together with all

the appliances necessary to store, retain, convey and conduct the

same to the bearings is entirely saved.

During the first revolution of the shaft its concavities are filled

with graphitic particles which are worn off the bearing by its rub-

bing action upon it. When the surface of the shaft is completely

covered and evened up upon its whole exterior, the sliding will be

conducted thereafter wholly upon the newly-formed graphitic sur-

faces, to which even the disengaged particles of the bearing will assist

in lubrication; friction will, in consequence, be reduced to a minimum,

and the shaft jonrnal will be protected from subsequent wearing.

If we start with roundness of shaft and if we grant a certain

roughness of surface, the journal after running a short time acquires

smoothness by borrowing material from the bearing upon which it

runs, and simultaneously fits itself the closer thereto, for its better

support and running, after which the motion is all conducted upon

the original and upon the acquired graphitic surfaces, with a measure

of friction due to the natural lubricity of the graphite used, and

without added lubricant of any kind or attention whatever.

The labor of cleaning and oiling, and the cost of waste and wip-

ing are saved, the oil-greasing of fabrics, machinery and buildings

cannot happen, and the serious danger of fire from lubricating oils,

and the spontaneous combustion of them with discarded waste, are

wholly removed.

The making of these bearings, much of it having been done by

rude and hastily designed tools and appliances, has amply proven

that the cost of them need not be above and may be below the cost of

metal ones which they replace, leaving a very fair margin of profit

to those who, with superior machinery and appointments, engage to

manufacture them, while the user is spared the cost and nuisance of

oil and oiling, and in addition thereto is saved much of the cost of

renewals as well as the anxiety which ever attends the use of

metallic bearing.

A peculiarity of graphite bearings, which may have great value

in the arts over the usual materials now employed, where sliding is
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involved, is that its friction at starting of motion is about the same

as its moving friction. This property will enable the engineer to

reduce the gross allowances for power to a minimum, when arranging

for and providing the machinery of transmission, in cases where

graphite replaces the usual metals with lubricants for bearings.

Examples of these graphite bearings have been sent to the editor of Indus-
Try, and may be examined by any one interested.

SAN DIEGO HARBOR.
OTTO VON GELDERN, C. E.

The best harbor for shelter, south of San Francisco, is that of

San Diego, near the Mexican boundary. Its geographical position

affords certain advantages which will always give it an importance in

our Pacific Coast harbors. Situated in an equable climate, where

severe storms are almost unknown, and where fogs and heavy rains are

rare occurrences, its approaches are easily made as they are free from

any danger to navigation.

A narrow sand spit curving in a northwesterly direction toward

a prominently projecting headland, Point IyOma, encloses a mean
tidal area of about twenty-one square miles. The accompanying

illustration shows the general shape and location of the bay and

inlet.

The throat at Ballast Point is quite narrow, about 1600 feet, and

through this contracted gorge, having a profile area of 76,000

square feet, the daily tidal drainage of the habor is discharged with

a mean velocity of 2.1 feet per second. With a spring rise of 6 feet,

160,000 cubic feet, or 1,200,000 gallons of water, are forced through

this narrow opening per second during a period of 6 hours. These

are means only, the maxima being naturally greatly in excess of any

of these figures.

This represents a conserving element of some moment, which is

sure to preserve a corresponding outlet over the sands that the

aggressive waves have piled up around Point Iyoma. Nature had

almost succeeded in closing this lagoon, but the contending physical

forces finally reached such a fine precision of balance that an almost

stable condition of the mould of the entrance was brought about.

In all of the available records of this harbor no change of any

extent can be detected. Particularly is this the case in the exterior

spits and the approaches.
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In a detailed survey, made by the author, in 1887, the bar chan-

nel had a width of about 1,000 feet, with a general depth varying

from 20 to 21 feet at low tide. Comparing these results with those

furnished by a United States coast survey chart made nine years
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San Dikgo Bay.

Showing the entrance to the harbor and its extent ; from,

The dotted surfaces are sand flats shown to the 24-foot

recent government surveys,

curve at mean low water.

prior, he was astonished to note that the bottom in all that time had

undergone no particular change, and that the border line of the out-

lying peninsula had held its identity— even at the gorge, where

the swift currents glide by from tide to tide— and had remained



484 SAN DIEGO HARBOR.

practically unchanged in its configuration since 1879, and probably-

very much longer.

This factor of stability, due to the uniform action of the wave

force and littoral drift, is a point of the utmost advantage to this

harbor ; it makes the entrance a reliable one, with every indication of

remaining so as far as we can look ahead.

The inner bay, although appearing to the eye like an extensive

sheet of water ten miles long by one and a half miles wide, becomes,

when examined on a hydrographic chart, simply a slough or depres-

sion in the sand five to six miles long and reduced to a navigable

breadth of less than 2,000 feet. This limited width is an unfavorable

characteristic of the bay, for we have here a comparatively narrow

channel which must serve as an anchorage for sea-going vessels, and

supply all the demands of local traffic. The mid-channel depths

vary from 6 to 8 fathoms, the side slopes are quite abrupt and indi-

cate the limit of the extensive sand flats that flank the channel on

either side.

The width of the navigable stream retains a remarkable uniform-

ity all the way toward the mouth, the depths increasing as the

inner bar, or middle ground, near Ballast Point is approached.

This bar is caused by the scouring action of the flood tide, which

sweeps along the coast from the southward to the narrow throat, and

crowds its waters through it with the regularity of the moon's passage.

These waters possess a kinetic energy ; they are the boring and dis-

turbing element acting upon the bottom, causing the deep hole

found at Ballast Point, with depths of not less than 72 feet. The
middle ground, just inside of the mouth, showing depths as shal-

low as 14 feet, contains the spoil from this pocket. This bar is

about half a mile long, 400 to 500 feet wide, and in its position

creates two navigable channels, one on either side. The western,

along the headland and around Ballast Point, which has been made

by the ebb and is constantly used by the outflow, has good depths

throughout ; but on account of its sudden turn at the entrance is

very difficult to make and therefore not used except by deepest draft

vessels ; the eastern, or straight channel, leads over this bar at its

northern end, and at the time the author sounded it, it indicated a

shoaling of 19 to 20 feet at low water.

This middle ground is a very objectional feature of the harbor.

The only suggestive remedy in this case is that of dredging over it

from time to time to maintain navigable depths. An appropriation

of $8,000 has been made for that purpose, and a straight channel
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500 feet wide, affording a depth of 24 feet at mean low tide, has been

created.

Passing Ballast Point the channel leads, in a straight line, to the

outer bar, flanked on the west by Point L,oma and on the east by

Zuninga Shoal, the prominent feature of the sandy cordon that

encircles the entrance. The outflow finds its way over the main bar

as soon as it has passed the end of the sheltering headland, turning

southwestward, or away from the littoral drift, which approaches

from the southeast. The depths on this bar, as already stated, are

from 20 to 21 feet at mean low tide, in an available channel width of

1,000 feet. (These were the conditions in 1887, but the author feels

quite sure that the changes since have been very slight.

)

Zuninga Shoal is created by the action of the littoral drift ; it

has a gentle slope in the direction of the approach of the wave, from

the southeastward, rising to a height of from one to two feet below

low water, with quite an abrupt fall on its western line into the

channel outlet, which is from six to seven fathoms in depth. The
shoal is somewhat disconnected from the North Coronado peninsula

by a narrow channel made and maintained by the littoral currents in

their sweep along the shore to the gorge of the harbor.

To improve the depths on the main bar by five feet, making it

twenty-six feet at mean low water, the U. S. Engineers have pro-

posed a jetty on Zuninga Shoal, about 7,500 feet long, which is to

start from a point on the peninsular head near the entrance, and to

follow the crest of the shoal toward the outer bar. This structure

is to be of brush and stone, and raised to half tide, which, it is

thought, while not interfering with the flood, will direct the best

portion of the ebb to attack the bar. It is the intention to raise the

jetty ultimately above high water.

Such an improvement has been estimated to cost about $400,000.

In 1890 Congress appropriated $60,500 for this work, including the

dredging of the middle ground. For the construction of the jetty

$52,000 are now available, but this limited sum being hardly suffi-

cient to make a fair start, and difficulties having also arisen about

the land on the north Coronado head, required by the Government,

it will probably be some time before the necessary title to the prop-

erty is acquired and construction begun.

Under these conditions it is hardly probable that a detailed plan

for this work has yet been made. According to certain principles

set forth in a previous paper, the author favors the plan of a jetty

raised above high water, disconnected from the shore, following the
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crest of Zuninga Shoal, curving gently toward the bar, to create a

gradual reaction, and leading to the existing bar channel in such a

manner as to maintain the present direction of the ebb's escape over

the bar. A jetty properly placed and aligned should do service in

checking the littoral drift ; in allowing full ingress to the flood tide
;

and in creating the required reaction to a current directed to the

least resisting portion of the bar. Its main duty will begin about

three fourths of a mile from the land. If a jetty be built directly

from the shore southward, the danger may arise of the intruding

flood creating conditions at its sea end, similar to those now existing

at Ballast Point ; that is, that a deep hole will be scoured at the

jetty end, and the spoil deposited just inside of the present bar,

causing another middle ground where there is now deep water.

The conditions of this harbor are in such a peculiar state of bal-

ance, that is, the aggressive and conserving elements are so nicely

poised, that any attempt at correction will have to be well considered.

There seems to be a lack of data regarding currents, both flood and

ebb, which should be supplied by making extensive observations in

that direction, before projecting a final corrective structure.

When the town of San Diego began to improve and grow with

that sudden rapidity known to our Coast, a number of wharves and

landing piers were built from the water front of the town to the deep

middle channel of the bay. Some of these structures are 2,000 feet

long, and were carried on without any regard to the effect of such

works on the navigability of the channels. It may be said that as

yet no positive proof can be brought that these wharves have ever

caused shoaling of the bay ; but, upon the principle that a diminu-

tion of the harbor area is certain to cause a weakening of the con-

serving element, by a reduction of the tidal prism, the engineer has

every reason to denounce such a procedure, which is based upon the

profit of the individual, without any consideration of the welfare of

the whole, and is justified in demanding that all harbor works of

that character should be under professional control.

Up to this date no corrective work has ever been attempted, if we
except the building of a long dike at the extreme northern end of

the harbor, raised for the purpose of diverting the San Diego river

from its course, and causing it to empty its waters into False Bay, a

shallow outlet to the ocean, six miles north of the end of Point

L,oma. During flood stages this river brought down a considerable

quantity of debris, which it deposited on the extensive flats at its

mouth, to the northward and westward of the town of San Diego.
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The injuries to the harbor became apparent, and, in order to prevent

serious damage, the river was turned.

The first levee was built in 1853-4 at an expenditure of $30,000.

This work was carried away by a high water a few years afterwards.

The present dike, which is about 6,000 feet long, was completed in

1876, and repaired from time to time as needed. The sum of

$82,000 has been appropriated for this purpose, so that with the last

appropriation made September 19th, 1890, of $60,500, this harbor

has thus far cost the Government $172,500, with an available fund

of $52,000 for the jetty work, and an estimated amount of $334,000

additionally required to carry out and complete the proposed project.

Commercial statistics for the year 1890 show that there were

429 incoming and 413 outgoing vessels, with a tonnage of 216,923

and 214,204 respectively. Of general merchandise, 44,251 tons ; of

coal, 46,226 tons ; and of lumber, 32,718,000 feet were brought into

the harbor during that year, against 12,000 tons of general merchan-

dise carried away. The revenue collected at the port amounted to

$75,703. These figures (taken from the Annual Report, 1891, of the

Chief of Engineers, U. S. Army) are a little in excess of similar sta-

tistical data for the preceding year, but, as a matter of course, they

fall much below those of the years of the so-called boom. During

1888, 647 vessels entered the harbor, bringing of general merchandise

72,468 tons ; coal, 108,481 tons ; and of lumber, 70,000,000 feet,

while the revenue collected amounted to $243,612.

The deepest vessel recorded drew 26 feet ; this shows the neces-

sity of waiting for a full tide in order to bring such craft safely into

the harbor, and that a bar channel should be created with, at least,

26 feet at mean'low water, spring tide. The advantageous geograph-

ical location of this harbor, with its strategic possibilities, fully war-

rant such an improvement of its entrance ; and the climatic condi-

tions, together with its sheltered position, are factors that promise to

make a properly projected corrective work a success in every way.
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THE CONSUMPTION OF SMOKE.*

WIUJAM MKTCAI.F, PITTSBURGH, PA.

We have been waiting and watching for a long time for some prac-

tical views of the smoke problem. Not declamation against the pol-

lution of the atmosphere, computations of the amount of unburnt

carbon, and the depravity of smoke makers generally, but some
common sense view of the subject that would be consistent with the

failure for thirty years past of all schemes for smoke consuming.

Mr. Metcalfs paper meets this requirement. He is one of the

owners of a large steel works at Pittsburgh, and the essay given is

in the form of a paper read before the Engineer's Society of Western

Pennsylvania. Mr. Metcalf said :

" In dealing with a subject of such universal interest as smoke,
engineers will pardon me for an elementary statement of the condi-
tions of combustion, which is necessary for the information of any
general readers who may wish to read our discussion of the matter.

The combustion of coal involves two processes :
1—The conver-

sion of the carbon to the condition of gas or vapor, and 2—The
union of the carbon with the oxygen of the air. This union pro-

duces the intense heat so familiar to us all, and the product of com-
bustion when complete is carbonic acid. In addition to this carbonic
acid, water is produced by the burning of any hydrogen that may
be in the coal. Any sulphur in the coal is burned to sulphurous
or sulphuric acid, and any other combustibles are burned to their

several oxides.

All of this seems very simple, and it is simple enough until we
attack the practical part of it. The difficulty of mixing the gases
to produce perfect combustion is so great as to be practically impos-
sible ; if we burn all of our carbon to carbonic acid we have inevita-

bly a large excess of air going through our fire, and if we do not
burn it all to carbonic acid in a few moments at our disposal in the

furnace, there is a deficiency of air, and the excess of carbon is

wasted in the form of carbonic oxide, half-burned carbon ; or in

vaporized carbon, which is thrown off with great rapidity in the

dense black vapor which we call smoke.
In the intense heat of a fiercely burning fire our bituminous coal

is vaporized with such great rapidity that it is impossible, practically,

to burn it all before it flies to the chimney and passes beyond the

reach of combustion, but much may be done by steady mechanical
firing in small quantities at a time, to reduce the smoke nuisance,

where the most intense heat is not necessary, and where other and
more important matters do not make other methods of firing imper-

*A paper read before the Engineers' Society of Western Pennsylvania, of Pittsburgh.
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ative. A flame of perfect combustion is not white, it is blue, or a

bluish white, somewhat of the color of the arc light. Such a flame

is not a good radiator of heat and is therefore not so efficient for

heating or melting purposes as the cooler white flame of imperfect

combustion, which we know as the radiating flame. The carbonic

acid, non-radiating flame is excessively destructive ; its cutting

power on anything with which it comes in contact is amazing, when
we see a furnace of the best refractories cut down and ruined in a

few hours, which would endure a steel-melting heat for many weeks
or months, if it were subjected to a white radiating flame only.

Many of us know, to our heavy cost and intense disgust, how
easily a careless or ignorant man can so burn up in a short time
hundreds of dollars' worth of the highest refractories, and lay the
whole plant idle for repairs. We cannot produce the soft, white,

radiating flame without some smoke, because we cannot attain an
exact balance of the gases, and therefore to maintain such a flame

we must have a deficit of air, a surplus of carbon and some smoke.
In operating a reverberatory furnace for melting, puddling or

heating, the smallest loss from the perfect combustion flame is caused
by the destruction of the furnace ; the furnace contains in its charge
of iron, or steel, something of far greater value than the fire brick,

and the terrible oxidizing power of that flame can only be realized

by those who have to wonder where their iron has gone, and to

wonder why their losses in operating are so great and their profits

so small.

There is no smoke from a blast furnace, because coke is used, but
the vapors of a blast furnace are far more deadly than smoke, only

they are white, and so they do not count.
• A beautiful illustration of the effects of the two flames we have
been discussing may be seen by watching a puddler's operations.

When he has scrap balls to cut down to make bottom, he rushes up
his fires, pulls his damper wide open and draws in a great surplus of

air. In a few minutes the little ends of the scraps grow white, and
presently little globules may be seen dropping off here and there.

They increase in number and in size until little streams are running
down the pile ; the whole pile is dripping and fades away to the last

little lump, which the puddler pulls out, because it would be a waste
of time to cut it down. Melted iron? Not a drop : his furnace is

never hot enough to melt wrought iron ; it is melted oxide of iron
;

literally, the iron burned up.

The bottom finished and set, he goes on with the well-known
operations of melting and boiling until his iron comes to nature, and
how different are his motions. The damper is adjusted to a nicety

;

a little more fuel is added until there is a surplus of carbon and a

deficit of air ; he gathers up the little grains and sticks them together

into little balls, and these into larger balls, turning them repeatedly,

keeping them covered with slag to prevent oxidation from any pos-

sible surplus of air or carbonic acid, and so, quickly and carefully,

he makes up the balls to the right size and rushes them out of his
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furnace to the squeezers or hammer. Any oxidation now means loss

of iron and consequent loss of wages, and hard toil wasted.

Don't let him make any smoke, though. What matter if his

well-earned wages do burn up, provided we may have clear skies,

and, I was going to add, pure air? But we will come to that ques-

tion later. With natural gas the common puddling and heating
furnaces do not make much smoke, but the awful waste of gas is a

sin, for which Pittsburgh is paying dearly now, and must continue

to pay for many years to come. Did we have five years of compara-
tively smokeless puddling and heating in reverberatories ? Then we
used up thirt}^ years' supply of the precious fluid in doing it. And
some of us are still shooting it up our stacks in the same happy-go-
lucky, devil-may-care style.

When we come to the regenerative furnaces one would say, natur-

ally, here at least there is no excuse for smoke. Many of us thought
so, and many of us tried it. I have seen hundreds of valuable cruci-

bles cut down, and the furnaces cut down and destroyed, in the

beautiful blue-white combustion flame, and yet the steel in the cruci-

bles was not melted properly.

Tons upon tons of iron and steel have been wasted away in the

same beautiful flame, and yet the masses were not heated through,
nor in condition to be worked. Now, the invariable rule is you
must have a smoky stack, and the evidence of a well-run plant is

that the stacks do smoke. It is a little odd at first sight, that in

these furnaces natural gas makes a little denser smoke than producer
gas, but there is nothing singular about it when we reflect that it

contains about four times as much carbon as producer gas.

The most persistent smoker is the boiler, and the reason is obvious.

There are no hot walls there to radiate back the heat, or to aid com-
bustion. The very object of the boiler is to destroy the fire and rob

it of its heat as quickly as possible ; therefore every particle of gas
that comes unburned into contact with the boiler shell must float up
the stack unburned, surplus of air or not, and add to the volume of

smoke. The ordinary boiler fire goes through three stages—the

freshly fed, when it pours out dense volumes of the blackest smoke
and carries what heat there may be up the stack, and there is mighty
little steam raised ; the good-burning stage, when there is a glorious

fire, the boiler steams tremendously, and at dangerous speed, and
there is but little smoke ; the perfect combustion stage, when there

is a beautiful, clear fire, no smoke, and the surplus air is rushing
along and carrying off so much heat that the water begins to rise

and steam to fall. Then the weary fireman opens his doors, rattles

out his ashes, shovels in another cartload of coal, shuts up his doors

and lets her smoke, while he sits down to wipe off the sweat, and if

he is a sensible fellow, to smoke a little himself.

Why not use producer or water gas and prevent the smoke, even
if there is a little excess of air ? There is no glowing iron nor deli-

cate steel to cut down here. It has been tried in England, Scotland,

Germany, and even among the patient Dutch (how a Dutchwoman
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does hate smoke and soot). They all gave it up—Dutch and all

;

and even here in Pittsburgh we tried it at an expense of thousands of

dollars, and we thought we had it, but we were all mistaken.

Is there no remedy, then ? Yes, a partial one. The first stage can
be eliminated entirely by good automatic stokers, but then the second
stage of fierce firing cannot be reached, and on the whole probably
more boilers would be required. That was the experience 30 years

ago with the Meisner grate, probably as good a one as any of the

more modern stokers ; but that in the end would not be a hardship,

because the more moderate and even firing would be so much easier

on the boilers that the reduced repair bills would more than balance

the interest on the increased cost. But these automatic stokers do
smoke just a little, and they keep it up, so that our nuisance is

only diulted, not abated. It is not quite so nauseous in attenuated

doses, still it must stink in the nostrils of prohibitionists.

With natural gas, boilers may be fired smokelessly when gas is

plenty. The favorite way with gas companies is, or was, to furnish

two or three pounds of gas, a whole lot of squirt guns called air

mixers, a lighted match, and then let her rip. Oh, how delighted

they are, or were, with their perfect combustion and their smokeless
fires! And oh, how they swore when they saw their big millions of

feet consumed and their little piles of dollars received. There are,

or were, no meters under the boilers.

The boilers under my charge were rigged that way at first, and
the way they roared, and rattled, and vibrated, and perfectly com-
busted, and didn't make steam was a sight to behold once in a life-

time. And the way I shook and trembled with fear while that was
going on was an experience to be endured not more than once in a

life. After an expenditure of much time, some thought and consid-

erable money, a partially regenerative fire was adopted by which
with from 2)4 to 3 ounces of gas we can keep steam up nicely, but
singularly, when gas is very low, when every atom seems necessary,

then to keep up steam at all we must exclude any surplus air so

thoroughly that now our boiler stacks smoke a little—only a little
;

still, they do smoke ; and so the evidence of the best practice again
is a little smoke in the stack.

The next thing to consider is, what do we lose by smoke ? There
are smoke-consuming devices advertised, claiming savings in fuel

of from 10 to 25 per cent. The best authorities I know of give the

extreme of loss trom smoke as 5 per cent., and the mean loss from
firing as 2 per cent. Therefore, if the devices mentioned do save
from 10 to 25 per cent, of fuel they are misnamed ; instead of being
called smoke-consumers they should be named heat savers. That
such saving over ordinary wasteful methods can be made there is no
doubt , and if in doing so they save the 5 per cent, that goes as

smoke, and prevent the smoke, so much the better, provided, that in

furnace firing they do not burn up ten times this value in iron oi

steel, or valuable refractories, or all three together.

Some years ago I had the honor to read before this Society a



492 THE CONSUMPTION OF SMOKE.

paper on ' Some Wastes of Heat, ' showing that an annual loss in

this country of some $1,100,000 was fairly divided between wasted
fuel and burned iron and steel. Although many improvements have
been made since that time, it is probable, judging from the appear-

ance of many stacks, that the same gross loss is going on in the

country today. That money would be well worth saving, and it

could be and would be saved, if our proprietors could be made to

believe that there is such a loss. Through this want of belief the

loss continues. It is certain that the best and most economical
appliances will produce a minimum of smoke, but not an entire

absence of smoke.
Can smoke be prevented by the use of coke ? Undoubtedly, if

coke can be made without smoke. It would be hard to point out
anything dirtier, or nastier, in the way of a smoke nuisance than a

coke oven.

But coke is made out in the country, not in the city. Well, is

not the country bigger than the city, with more people than the city ?

Is it not far more beautiful than the city and of much greater value
than the city ? What is art but a mean imitation of nature, and are

we to daub and smear the whole face of nature to save a few puny
works of art ?

Let us have coke by all means, but first let us have it made
without smoke ; let us be at least decent to our neighbors while we
are being kind to ourselves.

If what has been said is correct, it may be a fair conclusion that

some restrictive legislation wisely planned against excessive smoking
might be good for the community. On the other hand, it would be
equally fair to say that prohibitive legislation would be sure to defeat

itself.

Naturally, one would ask here, has science reached its limits?

Can no more improvements be made ?

By no means ; everything is crude now when we study the possi-

bilities of the future.

I will indicate two matters for our younger and more active mem-
bers to think over : 1, sift the oxygen of the air away from the

nitrogen ; it is only a mechanical mixture of two gases, and the

problem is not insuperable ; then with pure oxygen at command,
setting aside all other wonders that may be worked, the second prob-

lem ought to be more solvable, namely, the direct conversion of the

heat of fuel into electricity ; that accomplished, the converse would
follow as a matter of course, the conversion of electricity into heat

;

then we should have done with smoke, dirt, ashes, gases and all.

But there is a health association after the smokers, and we must con-

sider the question of the health of the community as it is affected

by the smoke.
I assert that there is nothing particularly unhealthy about

smoke ; on the contrary, it may mitigate other and worse evils. A
reference to statistics will show that this city is not particularly

unhealthy, but that, on the reverse, it enjoys a rather low death rate.
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A contemplation of the beautifully clear air of our Atlantic sea-

board cities, the most beautiful cities in the world, is apt to fill a

Pittsburgher's heart with envy ; but in spite of clear air and balmy
sea breezes, those cities are not healthier than we are. Their anthra-

cite coal gives off as much carbonic acid, carbonic oxide, sulphurous
acids and other poisons, as it is possible to get .from our bituminous
coal. Who that has ever inhaled the burning, biting fumes of

anthracite, would not infinitely rather have a dose of our blackest

smoke ? Woe to the weak pulmonary organs that breathe anthracite

fumes ; there is no unctuous, protecting coat of soft, pure carbon to

save them from torture and destruction. A few years ago none but
the most robust could hope to live in our windy, dusty lake cities.

Why is it that we hear so little of those terrors now-a-days ? There
is no difference, except that we have sent them lots of coal, plenty

of smoke, and have painted and protected their bronchia and appur-
tenances with a generous coat of our all-protecting carbon."

«—-

CONSCIENTIOUS WORK—A STORY.

In Techno' s notes last month were some remarks respecting the

building of bad steamers, that recalls the following story of
'

' war

times," in this country.

During the most vigorous time of hostilities on the Cumberland

and Tennessee Rivers, in the South, the destruction and rebuilding of

railway bridges was a considerable part of the operations carried on.

The Southern Armies would destroy the bridges and the Northern

forces build them up again. In this way there was a great demand

for " bridge bolts" or rods, with nuts on each end, and Cincinnati,

Ohio, was a principal point for procuring them.

On Front Street in that city was a blacksmith shop, owned by

Mr. Charles Graham, an eccentric Scotchman, who in an old

tumbledown kind of building had some of the best
'

' screwing

tackle" as the English call it, that could be found in this country,

or any country. He made square thread screws up to two and a

half inches diameter, and furnished to the trade, for all kinds of

rough purposes, square thread and various other kinds of screws

that other people had to chase on lathes. Over the top of his
'

' cut-

ting shop '

' was a kind of ventilator, such as is common for the

escape of smoke. It was a low room, and we have seen steam com-

ing out of the ventilator, generated by the heat of the dies in cut-

ting large screws.
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Graham prepared his own dies, and after they were finished by

chasing he would heat and set them " by his eye," for clearance,

and then harden them for use. It was a clear case of mechanical

genius.

In one case there was instant demand by the military department

for about fifty tons of bridge bolts of large size, and the resources of

the city were hurriedly called together to see what could be done.

The various firms called at the quartermaster's department to submit

tenders for what could be furnished, and submit prices. Some firms

could furnish one ton a day, some two tons. Each bidder was

treated with much courtesy and the bids entered, until it came to

Mr. Graham, who was left to the last.

Charley, as he was called, never changed his clothes for business,

had no use for a coat in the summer, and wore his hair like his

illustrious countryman Carlyle, in the manner of a Scotch terrier.

The quartermaster finally turned to him in a patronizing way and

said :
" My good man, there is such a large quantity of these bolts

wanted and in such a hurry that I fear you cannot aid us much,

besides your bid is higher in price than the rest, and you do not state

how much you can supply."

Graham was offended at this and answered; "My bid is the low-

est in the lot. I will not make bridge bolts of the material such as

has been tendered for, to please you or any one else. As to

quantity. I will agree to prepare and deliver more bolts than all the

rest combined, and will have the whole lot ready in four days' time,

and done too as these other bidders can not make them. '

'

Graham secured the bolt contract, and remarked to the quarter-

master as he went out,
'

' I hold myself personally responsible for

the lives of men carried over bridges held by my bolts," and he

meant just what he said.

The old blacksmith shop site is now covered by immense build-

ings, and Charles Graham has no use for the recommendation of his

honesty contained in this story.
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UP THE BIG- SANDY.
BY THE) EDITOR.

The Big Sandy River is for the greater part of its, length the

dividing line between West Virginia and Kentucky. It is navigable

for a kind of steamers as far as the " Tug Falls," where a branch of

the River by the same name enters the main stream.

The product of the Big Sandy Valley is saw logs of oak and pop-

lar, with hoop poles for trimmings, as the natives would say. There

is no other industry carried on, or was not in 1852, of which period

the present is written. We went up the river then with a party in

search of timber, and the impressions and observations gained in

boyhood have lasted vividly ever since.

We waited a day in Catlettsburg, at the mouth of the river, until

the little steamer got ready to go up, and took passage. This exam-

ple of marine architecture was about 75 feet long, a " stern wheeler"

of the most primitive and shaky type, but the boat, as a curiosity,

was overshadowed by the passengers of which we had some warning

before starting, but the fact was much greater than the warning.

It was a revelation.

These passengers were raftsmen returning home after having

floated their timber down to Catlettsburg, where it was sold to spec-

ulators who came up from Cincinnati and other points to purchase.

We had seen a good deal of frontier matters and rough life of one

kind or another, but had never before met with people such as

traveled on that little steamer, and we doubt if a match for them

could be found in any civilized, or half civilized, country in the world.

Coming down to Catlettsburg was the event of their lives.

They brought down timber, and took back bacon, whiskey, tobacco,

powder and lead, with other indispensables to last for a season.

They were clad in all sorts of uncouth raiment ; out, as they said, on

a
'

' general tear,
'

' and so it proved. There was no danger to person

or property, from these Big Sandy people. Except making some

peculiar money of their own, up in the fastness of the mountains,

crime was almost unknown. The coin made was called " Sprinkle

money," from the name of a German artisan who conducted the

industry, and the Big Sandians claimed it was good money— a

good deal better than Government money, because it
'

' contained

glass and was harder."

When the boat started there began an onslaught on the little bar,

where there seemed to be but one kind of drink, "rectified corn
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whiskey." The tumblers used were small ones containing about a

gill, or perhaps less, and these were filled up at each drink. The
glass was put to the drinker's lips, his head thrown back, and down

the whole went at a gulp. In an hour or two after starting, the

company became boisterous, and finding a
'

' fiddle
'

' on board a

dance in the cabin of the boat was proposed.

Such a dance I have never seen elsewhere, not even among the

negroes of the plantations. In a few minutes one of the men had

stamped through the deck, splintering the thin pine floor as though

it were paper. The captain came down from the pilot house to

expostulate, but was informed that unless he left
'

' he would be

licked in about two minutes." He left, and the deck was kicked

through in a number of places. There was continuous swearing, a

din of noise, and " horse play," but no fighting.

It was a night of horror to us tenderfeet, but no accident

happened, and in the morning we were at the "Falls of Tug,"

where there was a hotel for timber buyers who frequently went up

that far. This house was another wonder. It was neat and com-

modious
;
presided over by a lady, a large, queenly looking woman,

an educated Virginian, who, amid her savage surrounding, reminded

one of Rider Haggard's "She." Her voice was strong, musical

and commanding, and it was marvelous to see her influence over

these rough people. We wondered why she staid there, and yet

believe that some strange history connected with, or had preceded,

this experience of hers at the '

' Falls of Tug. '

'

The next day, after breakfast, we went out to look over the

country. This too, was marvelous. There was not a square rod of

level land. The steep hills run down to the water like the sides of a

V flume. The roads were trails, or
'

' troughs,
'

' and no wheel car-

riages of any kind are used in that country. In collecting logs they

are dragged, or " snaked," as it is called, in ditches partially filled

with water or soft mud, a little like our timber flumes on this

Coast, except formed by a ditch in the earth. The mud gave some

buoyancy so the oxen could drag a log that would be immovable on

dry land.

These trails, or ditches, converged on what were called
'

' chutes,
'

'

places far above the river where the logs could be shot down into

the water, not endwise but rolled. It was a grand sight to see an

oak log, twenty feet long and two feet in diameter, nearly as heavy

as water, start down one of these steep inclines. It gathered velocity

until it would spin like a top, and then plunged into the river



UP THE BIG SANDY. 497

throwing the spray fifty feet high. Small timber near the chute did

not need clearing away, the logs did that. Many of the oak logs

sink in the water, and in making up rafts poplar ones are put

among the oak to render the raft, as a whole, buoyant.

There are tremendous freshets in these West Virginia Moun-

tains, and in collecting logs they are shot down into
'

' ravines
'

' with

full confidence of their being washed out, if not the first year, then at

some other time. Occasionally the poplar logs are lost by rotting,

sometimes oak also, but this requires four or five years of exposure.

The "sap" is destroyed in a year or so if in a damp place, but that is

no detriment. The sap is thin and worthless even when sound.

When we were ready to descend the river there was no boat. It

had been taken off for repairs, or sunk, at any rate it did not come

up to " Tug, '

' and we bought a skiff to go down the river in. It was

high water, running at 7 to 8 miles an hour, and the journey down
was rapid and of much interest. My friend and self were expert

oarsmen, ''raised to the water " as the people call it, and we made
about twelve miles an hour, reaching Catlettsburg in six to seven

hours. Here we had a fine boat of our own brought up on an Ohio

River steamer, and, after resting one night, we started down the

Ohio, on a swift current, pulling sixty miles without stopping a

single stroke.

The ' water craft
'

' learned in these rapid streams is more intri-

cate than that of the sea coast, or in the lakes. There is not the

danger of storms ; but instead there are dangers of a serious kind.

To be '

' dumped out " in a rapid current filled with obstructions is

certain death to anyone without presence of mind and a good

swimmer. The temperature of the water during winter is near

the freezing point, and soon chills one when in the water.
'

' Running out rafts
'

' on the crooked mountain streams is an

exciting and dangerous business, calling for strength, coolness and

bravery. If a raft strikes it is at once torn to pieces. Its course

in the water is one of the mysteries of navigation. When a stream

is navigable and has dams, chutes are provided for the rafts to go

over the dams, the same as boats shoot the rapids at Machine Falls

in the St. Lawrence near Montreal. I have gone over these rapids

several times, and pronounce it child's play in comparison to a raft

on the Upper Alleghany, Big Sandy, or Kanawha Rivers.

Forty years has produced marvellous changes in this mountain

country of West Virginia. The railways have altered everything.

The Sprinkle money factory has become a tradition.
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Balanced Hydro-Steam Elevator.
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BALANCED HYDRO-STEAM ELEVATORS.
MESSRS. CAHIU, & HAI,!,, SAN FRANCISCO.

We have several times in Industry noticed what is called the

hydro-steam system of operating elevators, introduced in this City

about two years ago by the firm above named. The last time

attention was called to a high speed ram or direct elevator for pas-

sengers in the Phelan building in this City, and of the removal of

the counter-weights that had previously been used, because they

could not be moved at 300 feet per minute, the rate of the new
elevator referred to.

To avoid the losses due to the want of such counter weights, and

save the expense of providing them, Messrs. Cahill & Hall have now
arranged their machinery, so as to balance the cage with the water

displaced on the descent of the cage.

This method of balancing is applicable to either a direct or ram

elevator in which the piston is placed beneath the cage and moves

the same distance, or to one having multiplying gearing between the

cage and piston so the stroke of the latter can be reduced to any

desirable limit.

The diagram opposite shows the method of securing this balanced

action without the use of counter-weights when elevators are

operated on the hydro-steam system. The posts, cage, pulleys, and

other of the common details will be understood without description.

The main, or water, cylinder D is of the usual construction, having

at its top a valve 6" opening to the receiver, or steam vessel H.

When the cage A is at the bottom, and the piston in the cylinder D
is at the top, the water is forced into the receiver H.

For ascent the steam valve R, communicating with the boiler J,

and also the water valve ^ between the cylinder and receiver, are

opened. Steam rushes into the receiver H, driving the water from

that vessel into the cylinder B, forcing the piston down, and raising

the cage. For the return stroke the steam valve at R is opened to

the atmosphere, permitting the steam in the receiver to escape, and

the weight of the cage expels the water from the main cylinder D
up into the receiver H. This operation seems a very simple matter,

but it is by no means so, as will be presently explained.

It will be noticed that the receiver H is set at a higher position

than the main cylinder D. This higher position is so chosen or
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arranged that the water driven up into the receiver H balances the

the cage A to any desired extent, and as the water rises and falls in

the receiver in proportion to the movement of the cage A, the bal-

ancing load is constant, the same as if a weight and pulleys were

employed for that purpose. In this manner the functions of a

counterbalance are included in the operating apparatus, in a control-

lable manner, without any additional expense, except it be in setting

the receiver at a higher position than is usual.

In the simultaneous movement of the steam and water valves

before mentioned, there is required a special construction of the lat-

ter that forms the subject of some important inventions by Mr. Hall,

of the Company. For example, if these valves, for steam and

water, are opened simultaneously, the pressure in the main cylinder

D will be, at that instant, the same as the pressure in the receiver

H; and if greater or less than the load on the elevator the cage

would suddenly move up, or down, until an equilibrium was
established between the two vessels. This is undesirable and

dangerous, in fact renders simultaneous steam and water valves of

the common kind impracticable. The water valves are therefore

made so that when opened in either direction the outlets, or ports

of the valve, remain closed to flow in a direction " opposite to the

one intended," b}^ means of hinged automatic covers. As soon as

there is an equilibrium of pressure, or a slight preponderance of

pressure, in the direction of the desired flow, the hinged valves open

and permit the water to pass into or out of the main cylinder as

desired.

These water controlling valves can be described as forming a posi-

tive stop valve when in their central or neutral position, and when
opened either way permitting flow only in the direction intended,

preventing reaction, or back flow, and consequently guarding against

all false movements of the cage in ascending, or descending, by

a change of the load, or pressure, in the receiver H. Such change

of relative pressure between the two vessels is continually occurring,

by changing the load, condensation of steam in the receiver, leaks

of the valves, and other causes.

The condensation of steam in the receivers has in practice proved

to cause no loss worth considering, so long as there is no agitation

of the water, and the dynamic duty of a given quantity of steam is

greater than that of the same amount of steam applied through

expansive pumping apparatus ; also that the consumption of steam

is in proportion to the duty performed,
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THE LONDON ELECTRIC SUPPLY COMPANY.

A recent meeting of the shareholders in the Eondon Electric

Supply Company has brought out, in an accurate way, the principal

facts connected with this scheme, the most gigantic and bold that

has ever been ventured upon the field of electricity. The Engin-

eer, Eondon, commenting on the scheme says: "the scheme was

marked by the audacity of genius,
'

' and had it not been for a series

of mishaps, that came near wrecking the company, it would have

placed Mr. Ferranti at the head of electrical engineers, and stood

without anything that could bear the name of rival.

The dimensions of the dynamos, the enormous voltage, and

means of transmission, have been so often described that we need

only remark that the pressure was to be 10,000 volts, and one of

the armatures 40 feet diameter and of 10,000 horse power.

The conducting mains, which were hollow shells, or tubes, one

inside the other with insulation between, were laid on the line of the

South Eastern Railway, and the effect was to upset the telegraphic ser-

vice by the railway company's lines as far as Paris. This caused

delay, but was finally remedied by Mr. Ferranti, and then the Gros-

venor galley-distributing stations in Eondon were burned with a great

loss of apparatus and the destruction of nearly the whole system of

transformers, both for the first reduction from 10,000 to 2,500, at the

distributing station, and those for final distribution from 2,500 to

100 and 200 volts, for consumer's use. The mam generating station

was at Deptford, a suburb on the Thames below Eondon, where land

and supplies were cheap.

The total horse power thus far applied has been 4,500, and at

that, found far in excess of an economical limit for a central

station, because of the variation in consumption. The present

chairman, or president, as we would say, of the company, said that

the great 10,000 horse power unit is years ahead of its time, and

that it would require 250,000 lights to consume the product. Mr.

Ferranti' s principal mistake came from counting on several hours of

maximum consumption every night, whereas it is only for a short

time, not exceeding half an hour, consequently an enormous gene-

ator working to its capacity for a few minutes each day must be

wasteful machine.

The fact is that the subdivision of generating stations is one of

the latest principles to be understood and brought within economic

rules. The chairman, at the meeting above named, stated that 1,000
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horse power was a limit for large plants and 500 horse power for

small plants, which is, no doubt, farther than most engineers would go

in a similar estimate at this day. The Company are at present oper-

ating their mains at 10,000 volts, and are fast settling down to what

may be called a normal basis of business, that is successfully and

rapidly extending.

COMMUNICATIONS.

Editor Industry.—Dear Sir : In your issue of May, page 402,

appears a criticism on the work done by a Dodd Sigmoidal Water
Wheel at the Keystone Mine, in the course of which you point out
'

' that the measured amount of water does not agree with the dis-

charge of two nozzles of 1.3 inches bore, and as nozzle discharge is a

tolerable accurate measure of volume, etc."

As you do not state what the amount of water discharged should
have been, and using the phrase " tolerable accurate measure," etc.,

may we not infer that you do not know with any degree of certainty

what the discharge should be ?

Our inference is strengthened by the fact, that in the issue of

Industry of April, 1889, page 135, " Flow of Water," you publish
from the Engineering News the result of some experiments on the

flow of water, which tends to show that velocity does not equal V 2gH,
and that in practice this formula is in excess of the truth by nearly
twenty-five per cent.

In commenting upon this you say, "It seems strange that the

flow of liquids, a matter so easily determined by experiment, should
remain unknown, or at least unsettled."

We have every reason to believe that the water used on this

wheel was properly and accurately measured, as we are informed
that it was measured repeatedly, at different times and by different

persons, but always with the same result, and we may point out as a

significant fact (or coincident, if you please) that the measured dis-

charge from these nozzles corresponds almost exactly with the results

obtained from the experiments mentioned in the article referred to

above.
'

' Nozzle discharge '

' has not yet been settled to a greater degree
of exactness than you have mentioned, viz: "tolerably accurate,"

which may be translated commercially as
'

' fair to middling.
'

'

Our experience with this subject has been that there " are nozzles

and nozzles, " and as St. Paul remarked to the Corinthians, "One
star differeth from another star in glory," so the discharge from one
nozzle differeth from the discharge of another nozzle, and without
knowing something of the construction of a nozzle no one can criti-

cise its discharge with even " tolerable " accuracy.
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As to the efficiency attained by the wheel, there is nothing phe-

nomenal about it. As well call it phenomenal when the pitcher in a

baseball team "gathers in a hot one" straight from the bat. He
simply takes up all the energy contained in the ball, bringing it to a

standstill, and these wheels, when properly constructed and run at

the right speed, will convert all the energy contained in the water
into useful work, with the exception of such losses as are due :

1st. To skin friction in the buckets.

2d. To disturbance of the stream due to the buckets rotating

through it.

3d. To journal friction and resistance of the air, of the wheel
itself.

When these wheels have been carefully analyzed and scientifically

considered, the
'

' phenomenal '

' will quickly disappear.

Respectfully yours,

San Francisco, May 23, 1892. W. G. Dodd.

To the Editor of Industry :

Sir: In your notice of Prof. M. C. Ihlseng's new work "A
Manual of Mining," you mention my hydraulic pumping engines

and his remarks thereon.

You are quite right in respect to there being none of my engines

in use in the Comstock Mines. None have ever been erected there,

and Prof. Ihlseng is mistaken.

As to concussion, my engines are operated by common sheet

iron pipes, which withstand all the shocks the engines produce. The
one at the Wildman Mine, for example, has been running since

1887, and is now pumping from a depth of 900 feet. The engine

takes its water from. a pipe 15 inches diameter, made of No. 12 iron,

sustaining a head of 450 feet, or a pressure of nearly 200 pounds
per inch, which shows there can be no water shock such as is men-
tioned in the '

' Manual of Mining. '

'

I am aware that but little is known of these engines, or the prin-

ciple on which they operate, and consequently, am not much aston-

ished at Prof. Ihlseng's conclusions.

Yours very truly,

Sutter Creek, Amador Co., May 16, 1892. S. N. Knight.

To this letter we will add that it is a misfortune both to Mr.

Knight and the mining industry, not to say the hydraulic industry of

the world, that he has not more widely explained the action of his

hydraulic engines. Some description and explanation of their

method of operating will be found in No. 21 of Industry for

April, 1890, and we are at this time urging Mr. Knight to contribute

a paper on the subject, to be read before the Technical Society of

the Pacific Coast, during the coming Summer.
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MACHINE DESIGN.

We mentioned in connection with Professor John E. Sweet's

letter in the May number of this Magazine, that Professor Albert

W. Smith, of the University of Wisconsin, had also written in

explanation of a department of
'

' machine design '

' and his connection

therewith. Professor Smith brings to his aid an experience, that is

to say the least, exceptional among teachers. In the Register of

the University of Wisconsin for 1892 we find the following set down
in a notice of the professors there :

" Professor Albert W. Smith B. M. E., Cornell University, 1878;
machinist and contractor with Brown & Sharpe Manf. Co. , Provi-

dence, R. I., 1879-80; machinist and shop foreman, Straight I^ine

Engine works, Syracuse, N. Y., 1880-83
; superintendent Kingsford

Foundry and Machine Works, Oswego, N. Y., 1883-86; M. E.,

Cornell, 1886 ; fellowship, Cornell, 1886-7
; assistant professor of

Mechanical Engineering, Cornell University ;
1887-91

;
professor of

Machine Design, U. W., 1891; Mem. Amer. Soc. M. E., Mem.
Western Soc. Eng."

In the list of engineering studies under the head of
'

' Machine

Design '

' is named '

' graphic statics, machine elements and applica-

tions to complete machines. '

' Prof. Smith in his letter says,
'

' he

believes that much can be taught helpful to young men as a start

in the right direction toward machine designing, also that he is

aware of the futility of teaching machine design by mathematical

rules that ignore considerations of manufacture, which modify the

whole problem." This much we gladly concede and can only

find fault that Professor Smith did not qualify, in some manner, the

announcement on which our first remarks were based. One passage

in his communication sounds so much like his old instructor Prof.

Sweet that we can not forbear quoting it. He says :

'

' Now there

are hundreds of men in practical life, who, I have no doubt, would

make better teachers than I ; but they wont. '

' Professor Sweet says

he does not know that his company makes the best steam engines,

but of one thing he is sure, they make them as well as they know
how, and this seems to be the very reasonable position of Professor

Smith, respecting machine design. We wish him a full measure of

success at the Stanford University, and will promise that our practice

here, where there is almost no '

' manufacturing '

' of machine work,

and where nearly everything is designed when constructed, will
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furnish something to commend and much to condemn, but all

things considered, designs for special work that will compare with

that found elsewhere in the country.

m~+-

ECUADOR AS A MINING COUNTRY.

The Bureau of the American Republics, in its Hand Book,

says of Ecuador :

" Ecuador, so called from its situation on the equator, is bounded
on the north by Colombia, on the south by Peru, on the west by the

Pacific Ocean, and on the east by Brazil. The climate is varied.

On the coast it is hot, and as the country rises the climate varies,

until at last, at the height of 11,000 feet, perpetual snow is reached.

The cultivated lands lie chiefly in the valleys of Quito, Ambato, and
Cuenca, where reigns perpetual spring. Ecuador is rich in natural

resources, but agriculture is in a somewhat backward condition, and
its great mineral wealth is for the most part undeveloped, owing to

the lack of transportation facilities."

The most reliable current information respecting gold mines in

Ecuador that can be referred to is an article in the May number of

the Engineering Magazine, contributed by Mr. R. F. Lord, C. E.,

who has recently visited and examined a considerable area of the

auriferous fields of that country.

As Mr. Lord's report is not to induce investment, it will com-

mand confidence, and it certainly indicates great promise of profit-

able placer working over a large district, so favorable, indeed, that

it will excite surprise on this Coast, where people are supposed to

keep a keen watch upon all opportunities for placer operations. The
gravel immediately available is placed at 43,000,000 cubic yards,

and the gold at 60 to 65 cents per cubic yard.

What will most surprise people in Mr. Lord's report is the very

favorable physical and geographical features of the country, which

seem to invite mining operations. Our space will not permit

extracts, and the descriptions are too wide for a synopsis, so we must

refer our readers to the report, or a portion of it, which makes up

the article at first referred to.

As no mention is made of the source of the gold, we may infer

that there is to follow the explorations and development of quartz

mining in Ecuador, at any rate there is a probability of the country

coming into prominence, in the near future, as a gold producing one

of considerable rank.
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THE MECHANICAL ENGINEERS AT SACRAMENTO.

A principal and pleasing fact in the late visit of the American

Society of Mechanical Engineers to this Coast, was their reception

at Sacramento.

We will not attempt a notice of all that was done, but mention

only a fine " shop souvenir " in illuminated text, prepared by the

mechanics, and presented to each of the visitors. Besides greetings,

this souvenir contains the following facts respecting the Sacramento

works, which will have interest to all of our readers :

'

' Here are located the main shops of the Southern Pacific Com-
pany, which cover an area of 42 acres, of which 17 acres are occupied

by buildings, employing from 1,800 to 2,000 men continually, with

a monthly pay roll of 125,000 dollars. These shops are principally

devoted to the maintenance and rebuilding of rolling stock of the

4,500 miles of railroad constituting the Pacific System of the Com-
pany, consisting of 731 locomotives, 931 passenger train cars, and
15,712 freight and miscellaneous cars, also the general repair work
of the floating equipment of the Company, consisting of 26 ferry

and river steamers, tugs and barges. The works are conveniently

arranged for the rapid and systematic production of the different

classes of work. The machine shop is well equipped, and has a

traveling crane capable of lifting the heaviest locomotive. The
forge shop has a 30-ton jib crane, numerous steam hammers, and
can handle forgings up to 20 tons in weight. The output of axles

ranges from 40 to 50 per day.

Here are also produced the steel brake beams used on the road,

which are forged from old steel rails. The rolling mills have an
annual production of 12,000 tons. The wheel foundry has a capa-

city of 300 wheels per day, and the average daily melt of the cupolas

is about 60 tons. In the car shops, constructions, repairs, painting,

and upholstering for all classes of railway cars are well provided for.

The forests of California, Oregon and Washington furnish the supply

of lumber used here. The paint shop has a capacity for handling 21

passenger cars and 8 large Pullmans. In addition to general railway

repair work the output of these shops for 1891 was as follows :

Chilled car wheels, 29,854; rolled iron, 19,753,997 pounds ; iron

castings, 8,154,878 pounds ; brass castings, 265,295 pounds
;
journal

bearings, 241,764 pounds
;
phosphor bronze castings, 40,746 pounds

;

Babbitt, 284,374 pounds; track spikes, 2,460,900 pounds; track

bolts, 627,596 pounds ; nuts, 677,377 pounds ; angle plates for track,

3,981,668 pounds. Of new work there was built in late years some
63 locomotives, ranging from 8-wheeled passenger to 14-wheeled or

Decapod locomotives.

The building of cars for last year was 547 new freight cars of 30

tons capacity, to replace worn out small capacity cars. Everything
used in the construction of this new work was manufactured at the

Sacramento shops."
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A NEW TEST IN METROLOGY.

The following account of the execution in Pittsburgh of a most

difficult scientific work, appeared some time ago in a newspaper,

and is reprinted here from the Ohio Valley Manufacturer. It is

to be regretted that the explanation is no more complete, but the
'

' fact
'

' alone is one of great interest.

"There has just been completed at the works of Mr. J. A.
Brashear, the most difficult and accurate piece of apparatus ever

made by human hands.

To give the reader an idea of this piece of work it is necessary

to state just what it was made for. There is at Breuteil, near Paris,

France, a building in which the standard meter of fourteen different

nations is kept. This meter is called the standard meter of the

international bureau of weights and measures, the bureau being
composed of representatives from fourteen nations, the United
States, Great Britain, France, Germany, and Switzerland being
among them. It is generally known that the French meter is based
upon the measurement of an arc on the earth's surface, and was
intended to be one ten-millionth of a quadrant of the earth's circumfer-

ence. The measurement is now known to be in error, but the amount
of error when brought down to a meter in length is, of course, a very
small factor. Many attempts have been made to get the absolute

value of this meter, and its errors are now known within a very
minute quantity, but it has been desirable to obtain its value in

something more readily measured than an arc of the earth's meridian
something imperishable and that can be referred to at once in case

of the destruction of the standard meter.

An American physicist proposed as a basis of measurement a

wave of light, which is of absolutely constant length and will

remain so as long as the solar system remains in the luminiferous

ether. Now, the difficulty was in first determining the value of

a standard wave length, and then applying this method to the deter-

mination of the value of meter in terms of light waves. The theory

of the method was fully worked out by Prof. Albert A. Michelson,

whose measurement of the velocity of light is now recognized as the

most accurate of all the determinations yet made.
The next step was to get the optical parts of the apparatus, as

well as the mechanical devices made. Prof. Michelson tried in

vain to have it made in Europe.
A year ago he applied to Mr. Brashear to undertake the task,

the requirements being such that an error of one-millionth of an inch

was the limit allowed. The instrument was completed and has
been tested so thoroughly and so satisfactorily that Prof. Michel-

son has unhesitatingly stated, that the accuracy of the optical sur-

faces was greater than he demanded.
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The International Bureau of Weights and Measures at the last

meeting concluded to adapt this method of Prof. Michelson's to the

study of the standard meter, and instructed the committee from the

United States to have the most difficult piece of work made by Mr.

Brashear. His part of the work has now been completed. There
are twenty glass plates whose error is less than one-millionth of an

inch, and five plates whose error is perhaps much less. Indeed, so

sensitive are these plates to changes of temperature that they must
have the most perfect environments of an equal temperature, so that

they may be studied, and even then it requires many nights of care-

ful study to know the results of half an hour's work.

It is certainly to the credit of our townsman that this difficult

work should come to him, unsolicited from such a source. Dr.

Hastings of Yale says it could not have been done any where else

in the world, and Prof. Michelson agrees with him fully." •

DETACHABLE TAPE-LINE LEVEL.

Mr. Ernest McCullough, C. B., of this City, has devised an

implement, shown above, which is strictly of the common sense

class. It is a neat little spirit level, weighing less than one ounce,

arranged to fasten on a tape line in measuring horizontal distances.

On the bottom of the base plate are spring hooks that slip over

the tape so the level can be put on or removed instantly, and when

not in use can be carried in the pocket the same as a pencil or

pocket knife. One can be applied at each end of a line if required,

and a little observation enables allowance to be made for deflection.

Of the use and value of the instrument nothing need be said.

Any engineer will see at a glance its objects and value in practice.

The instruments are now in use by a number of engineers here on

this Coast, all of whom are much pleased with the convenience, and

the accuracy of surveying and measuring performed by its aid.

The price is only $1.50.
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AN IMPORTANT ENGINEERING WORK IN JAPAN.

The Pelton Water Wheel Company, of this City, send the fol-

lowing :

The last mail from the Orient brings a very interesting account

of the completion and successful operation of a great government

work in Japan. I^ake Biwa, having an area of 500 square miles, is

situated seven miles from the City of Tokio, and at an elevation of

143 feet.

A navigable canal has been cut from this lake to Tokio, involving

two miles of tunnel and an aqueduct of considerable length. At the

eastern extremity of the city, to which point the canal has been

brought, there is a sharp decline of 118 feet, from the base of which

the canal is continued to the sea, The difference in level is over-

come by inclined plane ways 2,100 feet in length, on which boats are

raised and lowered from one canal to the other. These ways are

operated by electric power furnished from a Pelton Water Wheel
connected with a Sprague motor.

The fall above named affords also a very valuable water power
;

a part of which has already been utilized for various mechanical

purposes by means of electric transmission. The power station is

situated at the foot of the incline, and consists of three 8-foot and two

6-foot Pelton wheels, aggregating about 600 horse power, which are

supplied with water from the high level canal by three lines of

36-inch pipe, 1,300 feet in length, delivering water to the wheels

under a head of about 100 feet.

These wheels are at present operating three Edison dynamos of

eighty kilowatts each, the power from which is distributed about the

city within a radius of two miles, running rice mills, spinning mills,

a watch factory, and various other machinery. One Thomson-

Houston alternating current dynamo of 2,000 volts supplies the city

with 1,300 incandescent lights, as well as many arc lights.

The above works— involving an expenditure of $1,250,000—
were planned by, and executed under the direct supervision of Mr.

S. Tanabe, an eminent Japanese engineer, and their operation is said

to be a great success, both from a mechanical and financial point of

view.
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Mr. Alexander Vogelsang, an European engineer, who has given

much attention to screw propellers, and has himself made important

improvements in them, says, in a recent article in the Engineer,

lyondon, "The best cure for those who believe in 'rotary race,'

' vacuums, '
' rarefactions and vortices, ' is to take a trip to Queens-

town, and observe a propeller of over 17 feet diameter, going at half

speed. The water is usually so clear that the action of a propeller

at such reduced speed can be clearly seen. They will, to their sur-

prise, hardly discern any motion in the water whatever. When the

propeller rotates at full speed, the displacing action of the blades

disturbs the water to such an extent that everything becomes confu-

sion."

On this Coast, especially to the southward, the water is, in the

summer, clear enough to see the action of a propeller, and as mathe-

matical treatment has not settled the problem, a good deal may be

learned by observation of the kind above noted. If a station were

made out over the wake with a hood to cover the observer, and shut

out vertical and horizontal rays of light, the action of a screw might

be observed in this manner, supposing that the disturbed water

turned white, as it does near the surface.

Prof. D. E. Hughes, of Irvington, California, in a recent letter

to the editor, intimated an intention of some observations on pro-

pellers which it is trusted he will carry out, and if so, in any manner

to observe their action, we imagine he will find that the writer just

quoted is in error, if the propellers are "adapted" for full speed,

and not for half speed ; also, that the speed of a ship, or the rate of

forward progress, is the chief factor in securing still water, or undis-

turbed water, behind the blades.

It may be that disturbance around the boss, or within a certain

distance of the center, may increase with the speed of a ship, but

not for the effective areas acted upon by the vanes.
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There has arisen a new Franco-German war, in which the heaviest

weapons are employed, but it is harmless in so far as life and property.

The active weapons are pens, and the point of contention the

difference between Krupp and Canet rifle guns. The result, so far

as can now be predicted, will be the opposite of the first war,

because the French have certainly the best of it this far. It is com-

mon to concede to France a supremacy in certain manufactures and

arts where taste and precision are ruling factors, but here we have a

wonderful development of one of the heavy arts by Messrs. Canet,

at Havre. There is also, in the present contest, an advantage of

cool, careful statements that are somewhat unusual with our L,atiu

friends when national attainments are the theme.

It is not commonly considered that the construction of modern

guns, and their merits, is narrowed down to making a strong '

' con-

taining vessel, or tube, that will sustain an internal pressure of 15 to

20 tons per square inch. It is true that length, rifling, powder and

other factors enter into the problem, but the main thing is strength

against rupture, and this affords a fair field and a fine one for compe-

tition. It is a problem of skill in preparing material, and methods

of putting it together.

In this country we can expect, or indeed have attained, a fair

proficiency in the art, rendered necessary by that barbarian element

that lingers in modern civilization, or what we call civilization, the

desire to settle international questions by killing people and destroy-

ing property.

We will not trouble our readers with statistics, or " quantities,"

in the contest going on, further than to say that the most wonderful

part is the methods for determining the merits of guns. The pres-

sure, velocity of shot, penetration, and indeed all that pertains to

gunnery, has been resolved into an exact science ; at least in so far

as the dynamical part and problems now are confined to the nature of

material for shot, and the method of building up guns so as to utilize

the whole strength of their walls when stretched from the inside, and

subjected to high tension, with sudden changes of temperature.
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THE STANFORD LOAN SCHEME.

The Century, for October 1891, in summing up the money articles

published during the year, mentions the attempted establishment of

a "land bank" in England in 1696, nearly 200 years ago, corre-

sponding in all essential features with the proposed mortgage bank-

ing or lending proposition of Senator Stanford. The capital was to

have been £1, 300,000. The King subscribed ,£5,000 to start the

list, but at the end of the time the whole amount subscribed was

only £"21,000. The land owners did not want shares. They
wanted to borrow instead of invest, and capitalists knew better than

to lend money on this kind of security, because it would lower the

rates of interest.

In Rhode Island, between 1790 to 1800, there was established a
'

' state land bank '

' having all the features, financially, of the Stanford

scheme. This lasted five years, and at the end of that time the

shares were worth about seven cents on a dollar.

Leaving here, the Ce?itury 's history and its opinions, we will sug-

gest that the popular idea of mortgage securities is wrong, and that

land does not, as is commonly supposed, form a reliable basis on

which such credits can be issued. It is tangible property that cannot

be destroyed or concealed, and that is all.

The fluctuations of value are erratic and uncertain, more so than

with any staple commodity of commerce, while, in many states, its

tenure or ownership is the most uncertain of all kinds of property.

There is a quasi ownership by the Government, much stronger too

than people suppose, as may appear in the near future, and, in some

sections, titles, as we know here in California, are uncertain enough to

require insurance, the same as fire risks. There is also the formida-

ble objection of foreclosure in case of default, a proceeding so

distasteful, in the case of homes, that even money lenders dread

such a proceeding.

There is no need, however, of arguing the scheme of national

loans on ethical grounds. This, and all others of the kind are too

commonly for personal ends, and may be treated with the German
adage, Da liegt der hund begraben. Senator Stanford's active life,

and aw say it in no disparagement, has been spent in getting money
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out of the National Treasury and out of the public, which is the

same thing, not for the farmers but for himself, and his concern for

any class of community may well be scanned in every way before

it is accepted as philanthropy.

That the Government can lend money at a lower rate than

people can, is not in the nature of things true or possible. The safe-

guards thrown around loans, and the machinery of assurance, as it

may be called, is expensive, and of this the Government would need

a good deal more than a bank or money lender. The cost of this

assurance, such as proofs of title, must be added to the rate of inter-

est. All this is, however, well known, and need not be gone over

here.

An explanation of this land mortgage loan scheme, that we have

not seen, is this : Senator Stanford, for many years past, has seen

vast sums of money extracted from public sources. His conception

of wealth is that it comes by chance and he does not see why the

farmers, who are now so sorely pressed, should not benefit them-

selves by methods which have proven successful in other cases.

MONEY, WEALTH, GOLD, BALANCE OF TRADE— ZODIAC.

The following article, which we do not pretend to understand, is

sent by an old San Francisco banker, much given to satire and her-

etical philosophy. A submission of proofs has not helped the

matter. It is believed to relate to a money article in our last issue :

In possession every one knows what money is. Wealth—anything

that can command ready or slow money—bank bills, coin, slow

notes of hand, bills of exchange, movables or otherwise—a heavy

fall of snow or rain upon a dry and thirsty land—once upon a time

negroes, goats and monkeys ; fish, in the days of the Nazarine, with

silver in their mouths to pay taxes with.

Money as wealth no better than steel, iron, lead or copper, sawn

timber, potatoes or hard hearted cabbages, since when ? Oh fie !

Gold and silver just the same as iron, copper—commodities—Oh fie!

In the days of I^ycurgus gold was effeminate and coin was of iron.

Have we any in numismatic collections any where ? Go to ! The
Pioneers have a large collection of golden coins on exhibition at the

mint, anterior to and at the time of the Caesars. Gold stands the

wear and tear of ages—The gold of California beat the drums and
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blew the bugles that led to victory. No gold excitement in Cali-

fornia—no Pioneers, and this great state would have grown slowly

and piously, and what has been done in half a century would have

taken several to arrive at where it now stands. Did not thirty

pieces of silver pave the way to the cross and save the world, and if

thirty pieces of subsidiary coin did so much, what shall be said of

the millions of gold California has injected in the veins of com-

merce, operating unspent in all the channels of trade, science, and

manufactures ?

Diamonds, for rarity, splendor, phosphorescent burning in pure

oxygen, fragile, a heavy blow breaking their continuity, smashes

them to dust. The Kohinoor under a sledge hammer—a lost Pleiade,

but the sun of metals, matching in value, under percussion, would

serve in leaf to gild the globe.

Tell a man that a ton of iron will make watch springs worth

half a million dollars, and that at the headwaters of the Yukon,

there is a quality far superior to any known ; will he venture thither

to pack it to San Francisco for a market ? Tell him there is gold in

quantity that will enrich him and he will forge his way there,

though seven deaths lay between.

Suspend specie payments and let the Risdon Iron Works attempt

payment in pig iron ; what then ? Drive out the primum mobile, the

I^ord's anointed by free coinage of silver ; and make room for chaos

which will surely come. And for the balance of trade, what was the

accumulated debt of one country to another, was it not Alsace and

Lorraine ? The uses of the zodiac were of the most remote times

among the Arabs, the Hindoos, the Chaldeans, the Egyptians, the

Chinese. The signs of the zodiac, the zones, the influence of the

moon, the balance of trade, out with them ! And make delusion fill

the chasm—and destroy the illusions, and over the gilded domes the

cloud-capped towers of the world will be written, Ich-a-bod.
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Every little while some one improves centrifugal pumps, that is,

greatly increases their efficiency by some sort of curve, throat, or

shape of the casing, but the fact is that all improvements since the

very first one made by Denis Papin— the "Hessian suck"— have

been within very narrow limits. The last departure is of French

origin, having an encased wheel discharging into a narrow slit, con-

centrating the radial energy in that manner, and preventing its diffu-

sion in a large mass of water, and so on.

The fact is, that all centrifugal pumps work so well that it is

common to consider the last one seen as the best, but it is entirely

too late to hunt up an increased efficiency by discharging into a

narrow slit. The slight gain thus obtained is very well understood,

but no one wants a pump made in this manner. The aperture, or

discharge, around an encased wheel or runner should have an area

equal to the discharge pipe ; so should all other ducts or waterways

through the pump, in order to maintain uniform velocity of the

water, but practically such a construction will not do, because of

structural as well as operating conditions. Neither will a narrow

slit around the wheel. It would soon clog in pumping foul water,

or when tule straw or roots are to be dealt with.

There are two forces to be considered in pumping against low

heads. The '

' radial force,
'

' mentioned in the Decoeur pumps, at first

referred to, is a resultant of centrifugal force, but there is also the

tangential force imparted by the vanes, which at heads of less than

ten feet may be more effective than the centrifugal force, and this

would be in a great measure lost by a narrow slit opening into the

casing around the wheel or runner.

There are a good many things about centrifugal pumps that

must be learned in making and working them, and one of these

things is that a theoretical pump is not a practical one, and not very

near a practical one. Taking classes of pumps, such as those for

high heads, low heads, dredging purposes, and for sewage, their

construction has to be modified to such and extent that the art

becomes really an empirical one, and we fear must remain so,

especially as investigation this far has been limited in extent, and

confined to pumps of one class, or for one kind of duty.
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The regular May Meeting of this Society was held on the sixth

of the month in the Academy of Sciences Hall.

Four new names were proposed for membership, and the follow-

ing gentlemen were elected as full members :

William H. Davenport, Irrigation Engineer Visalia, Cal.

Robert Hall, Mechanical Engineer San Francisco, Cal.

W. 0. Secor, City Engineer Albuquerque, N. M.
M. M. O'Shaughnessy, Civil Engineer San Francisco, Cal.

Alexander Watson, Mechanical Engineer San Francisco, Cal.

The main proceeding of the evening was a lecture on '

' Silver,

its True Place in Circulation," with a review of the circulations of the

nations of the world, by Mr. J. W. Treadwell, Editor of the

Ba?iker's Magazine, San Francisco.

Mr. Treadwell' s lecture was an essay containing many startling

propositions, the truth of which but few will be prepared to dispute
;

and granting the main premises and conclusions derived therefrom,

we are certainly at this day groping in the dark in so far as what is

called monetary science.

He charges upon the issue of what he calls
'

' credit paper,
'

' that

is, paper promises to pay, unsecured by coin or tangible assets,

nearly all the ills that modern finance is suffering from. Among
these the low price of silver, that now is a matter of so much con-

cern here, and still more a matter of concern in India where the

rupee has fallen to a little more than half its former value.

The speaker characterized all issues of unsecured paper as

swindles of the people, and proceeded by exhaustive statistics, as

well as graphic illustrations, to show what a tremendous fact is this

credit paper in modern affairs. It is a subject of great complexity.

Wise men approach it with dread and distrust, but the politicians,

the " political bankers, " as Mr. Treadwell calls them, discuss the

whole matter, and suggests various kinds of schemes for raising

money with the same confidence as they do an act to regulate

navigation

.

The issue of credit paper among fifteen of the leading nations,

the lecturer says, is $3,658,000,000, and of this $1,000,000,000 is in

this country. The next largest is Russia with $946,000,000. The
largest in respect to population is in Argentina, where $860,000,000

has been issued against a population of 4,000,000, or $215 for each

inhabitant.
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The speaker denounced the Bank of England as the leader in all

this issue of credit paper, showing how the bank was founded on an

authorization of the Government, to issue $83,000,000 of such paper

in return for that amount taken by the bank from the country, and

on which the people pay 3 per cent, per annum.
He cited the Bank of France as a true example of wise policy,

having an issue based on silver and payable in gold at a slight pre-

mium, and how in the late failure of Baring Bros., of London, the

Bank of England had to borrow from the Bank of France to save a

panic, or worse. The Bank of Franc, as was pointed out, stood

through the Napoleonic dynasty, through the Bourbon and Orlean-

ist regimes, the coup d etat, the German War and the Commune,
involving the indemnity of $1,000,000,000, and now stands the

greatest money concern in the world.

Mr. Treadwell explained the eight kinds of paper issue in this

country, and the peculiar or different qualities and condition of each,

ending up with the silver certificates for $330,000,000 lying idle in

the Treasury, drawing no interest, and in no active use. He sug-

gests, and it seems a plausible proposition, that 100,000,000 of

these silver dollars be used in making the Nicaragua Canal, and

the silver be substituted by the bonds and shares of the Canal.

The coined dollars representing this issue have fallen in value

$110,000,000 since they were paid in, and cannot, at that rate, be a

security as good as the Canal bonds. The lecture will be pub-

lished in a bulletin of the Technical Society, and we recommend our

readers to examine it with care.

Either the whole system of modern finance is at fault, or else

there is something wrong in the premises assumed by Mr. Tread-

well. The present free coinage proposal in this country would be a

suicidal movement, if the propositions, here put forward, are tena-

ble or even possible, and we are much inclined to the opinion that all

tinkering by laws will only have the effect of more rapidly lowering

the price of silver.

The idea of making money and values '

' by law " is a disease of

the human mind, an imperfect understanding of the fundamental

principles underlying economics. It infests all nations and all

classes, and is only to be dissipated by a higher education.

At the next regular meeting, June the 3rd, Mr. Marsden Man-
sen, C. E-, of this City, past President of the Society, will read a

paper on ' The Circulation of the Atmosphere of Planets.
'

'



Notes and Comments.

The reception of the American Society of Mechanical Engineers

on this Coast, and their entertainment here, was such as to. render

their visit a remembrance. The circumstances have been so fully

set forth in the daily press, that repetition here, even if our crowded

space permitted, would not have much interest. There were but two

regretable circumstances. One, the hot weather, a thing so unusual

on this Coast ; the other, the short time allotted for the San Francisco

sessions. Perhaps the most fitting thing to be said at this time will

be to acknowledge on behalf of the Executive Committee and the

city at large, the aid so kindly extended by various friends of the

engineering and industrial interests. It would be a pleasure to men-

tion persons and firms that have contributed money, and what is

more important, their time, in courtesies and attention to our visitors.

May their journey homeward be as happy as the outward one, and

their future be a continuance of the success that has thus far attended

the Association. The papers presented at the San Francisco meeting

have much value, and are characterized in most cases by what may
be called exhaustive treatment of the subjects dealt with. We
reprint two short papers in this issue, and hope to notice others in

the next issue.

Mr. E. H. Booth's article in our present issue, on electrical

apparatus and power transmission, will be found the most complete

essay on the subject that has appeared. Mr. Booth, who is known
to most of our readers on this Coast, brings to his aid a long and

thorough experience in the construction and operation of mining

machinery and reduction apparatus of all kinds. He takes up the

subject in its electrical, economic, constructive and operating phases, as

before remarked, in a more thorough manner than anyone has

hitherto attempted, and we commend our mining readers to a careful

perusal of the article. We hope, in our next issue, to present in a

practical form, drawings and descriptive matter of machinery and

apparatus from Mr. Booth's designs for the Thomson-Houston

Company, with which he is connected.
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The local engineering list of this city suffered last month the loss

of two prominent members. Mr. Luther Wagoner, civil and mining

engineer, who after a professional experience extending over a great

part of the continent, settled down here a dozen years ago, has

accepted the position of general manager of the Washington Reduc-

tion Company and First Thought Mining Company, of Okanogan
County, Washington, in which he is a shareholder. Mr. Wagoner
was one of the founders, and almost continually an active officer ot

the Technical Society of the Pacific Coast ; he continues his office

and business connection in this City.

Mr. Iy. Iy. Robinson, C. E., President of the Miners' Associa-

tion, and President of the North Bloomfield Mining Co. , died on the

5th of May at his home in Contra Costa County after a long illness.

Mr. Robinson was a man of exceptional vigor in all of his undertak-

ings, and was identified with many of an important kind on this

Coast. He was the engineer of, and constructed the Sacramento

Valley Railway, the first one in the State. He was also an early

member of the Technical Society of the Pacific Coast.

Mr. G. D. Clark, of Messrs. Clark & Sons, of this City, sug-

gests that eucalyptus trees can be employed to absorb or dissipate

the impure and objectionable elements of town sewage. This

opinion has warrant in some experiments or, rather, methods,

employed in England, where the sewage is collected at an out-fall

some distance from towns, and there run by means of cross ditches

through " osier beds," or willow gardens. The cuttings are, in one

case we know off, harvested twice a year, and pay six pounds, or

thirty dollars a year per acre. There is no odor from the sewage,

and the growth of the willows is phenomenal. In many other cases

the sewage of towns is sold to land owners, and becomes a source of

revenue instead of an incubus as it is in many of the interior towns

in California. The common method of discharging sewage into

fresh-water streams is unhealthy, unjust, and will have to be aban-

doned here, as it has been in Europe. Mr. Clark's opinion is that

the eucalyptus tree is far superior to willow or any other indigenous

growth as an antiseptic agent, and coupled with opinions in Australia

respecting its
'

' absorbent
'

' nature, the proposition seems a reason-

able one and worth a trial.
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Mr. P. J. Flynn, author of the work on irrigation noticed in the

review colums of our issues of April and May, writes to say that we
are in error by saying that he is a

'

' graduate '

' of Addiscombe Col-

lege, and that he only passed a competition examination there. We
cheerfully make the correction, and with Mr. Flynn himself want to

be as exact as possible. At the same time the difference is a tech-

nical one, because to graduate, and to pass a successful examination

must be much the same in effect if not in nature. This correction

should have appeared in our last issue, but was inadvertently left

out of the copy sent in.

The North Pacific Coast Railway Company are intending

improvements, and among other things a better ferry service, with a

new boat to enable more frequent trips. They have invited tenders

for a double-screw boat, one screw at each end, and a shaft whole

length of the hull. This construction has met with favor at New
York, but the circumstances are quite different from here, and we
think a more conservative method will be safer, and in the end more

satisfactory for the Sausalito route. By constructing a paddle boat

with feathering wheels, their diameter can be small enough to place

the shaft beneath the deck, and there would be no experiment in the

case. The cost of the boat would be less, and her speed for a given

power greater, than with the double end screw. Why rigid wheels

are employed on paddle boats on this Coast is hard to explain.

They hammer a boat to pieces by synchronic vibration, are disagree-

able to passengers, who can not read in the vicinity of the paddle

boxes, and at best are a crude adaptation. We think that the N. P.

C. Railway Company should reconsider the type of ferry boat pro-

posed and adhere to older and better known methods for a run of

six miles.

•J-* *!* *4< •'!>• *$s *4* *&?
*y% *f% **f* *"f* 0j* *y» »T*

The President of the Farmers' Alliance Organization has issued

a circular warning its members against signing petitions to Congress

asking for a grant of money or credit to the Nicaragua Canal Com-

pany, and not without reason. Whether the reasons be sufficient is

another question. Some argue urgenc}^ of the work as sufficient reason

for such a step, and if there is urgency enough then the Government

should make the canal ; but each and every scheme that might

make the Canal amenable to the railway power, will warrant the
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recommendation of the President of the Alliance, above referred to.

This is a matter, if ever there were one, that will bear watching,

because there is scarcely a chance that any act will pass the United

States Senate in a form inimical to railway interests. Either the

property or its profits will land in the railway pool, unless there is

extreme vigilance exercised on the part of men such as the Alliance

is supposed to elect to Congress. Mr. Treadwell's suggestion, men-

tioned elsewhere, to make the Canal with the
'

' stored silver,
'

' seems

a good one, and the safest of all that has been presented.

We some years ago read with much interest some views of

Richard Tangye Esq. , of the great firm of Tangye Bros. , Birming-

ham, England, on the financial policy of the two chief Australian

Countries, Victoria, and New South Wales, also have watched the

wonderful growth claimed, under the paternal form of government,

in Victoria. Some recent advices from there by a correspondent of

the Iron Age, explains the ephemeral prosperity, or rather the result

of it, that grew up under a system that promised every man '

' two

acres and a cow." The colon)'- has, under a system to discourage

importations and build up home industries, borrowed in the ten

years past the enormous sum of $435,000,000, and this, says the

writer, has come mainly in the way of imported goods. The
Government recently tried to borrow $20,000,000, more, but could

not. There are about 200,000 working people in Melbourne, of

which one half are idle. The loss of the Peninsular and Oriental

companies shop and headquarters, which were some years ago

moved to Sydney because of the enhanced prices and expenses in

Melbourne, was one of the first set-backs of the '

' dear
'

' system in

Victoria. The Melbourne exhibition was a '

' sop to Erebus. '

'

The whole has turned out as Mr. Tangye predicted in
'

' One and

All," and we are inclined to the opinion that most of the labor

troubles and disturbances that have occurred in New South Wales,

have been a reflex and reaction of the Victoria methods. The
public works, fine streets and care of the workingman are likely

to be expensive luxuries, especially if, as is possible, the labor

vote should conquer the Parliament as it did once before. Paternal

government may do with some races, but not with an English speak-

ing people of our day ; who can very well attend to their own
business affairs if the government will preserve order and protect

property and persons.
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There has been a considerable discussion of the matter of a per-

manent Census Bureau, and there are some reasons in favor of such

a method as well as a good many against it. The faults that apply

to the present decennial system would act with still greater force in a

permanent bureau. They are not inherent or necessary, but an

abuse. In the case of the last census the appointment of a partisan

politician, one who had as Secretary of the Tariff Commission

showed a total disregard or inability to understand the statistics of

his own country, was not a proper officer to place in charge of the

United States Census Bureau. The census was a political one, and

it is trusted, will be the last of its kind. There are many capable

men in the country, citizens born here, who are qualified by previous

experience for such work, men like Francis A. Walker, whose

integrity as well as ability mark them for such duty, and who could

have conducted the census work in an accurate and efficient manner,

but these were passed over and the work given out to political fol-

lowers, whose work was so bad that people seem to have but little

confidence in it.

The Examiner, of this City, in its issue of May 7th, gives

some statistics respecting the tax that falls on the industries of

this Coast, by reason of the duty on tin plates, which for ten months,

from July, 1891, to May 1st, 1892, has been at this port, $451,000.

The excess over the old rate is $164,000, and these amounts do not

include tin plates made in this country, which would bear the same

tax or price as the imported article. To this again must be added,

in respect to this Coast, a difference of one dollar a box extra freight

on tin plates imported from the Eastern states. Taking the full

reported number of people now engaged in this industry it amounts

to nineteen firms or companies, all of them in the Eastern states.

The principal consumers here were visited by a representative of the

paper, and all were agreed as to the serious effect on the food industry

of the Coast. The price of the tin should be about $3.25 per box

of 100 sheets, instead of that it is $6.00 a box, the duty being about

80 per cent., which is not levied to promote tin mining because there

is no duty on tin as a metal, but is mainly in favor of the sheet

metal rollers who prepare the stock from iron or steel. Coating the

plates is not a very intellectual or important industry, and we think

the sooner this tax is done away with the better for all concerned.
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The • Tramway and Railway ' World has published eight fine

plates of the buildings at the Chicago Exposition, that are by far

the finest illustrations that have appeared, and in a popular sense

afford more information than the many pages of matter devoted to

this subject by more pretentious engineering journals. The English

technical press has from the beginning kept far in the lead of out

own in describing the grounds, buildings, and whatever pertains to

this great enterprise. This is, in some degree owing to the price of

the journals and their enormous resources, which far exceed what

can be claimed in this country. We notice too that illustration by
'

' process
'

' plates, from photographs, is fast taking the place of

wood engravings, the same as in the case of magazines and descrip-

tive literature. It has been a long battle between photoplates and

wood engravings, but the latter have been beaten and must soon yield

the field for the cheaper processes. The views of buildings at

Chicago, at first mentioned, is a very successful example of photo-

plate printing.

The Dutch government have been building a warship 382 feet

long, and have completed the "name," which is not defined in a

lineal way, but is certainly longer than the ship—as follows : Konin-

gin Wilhelmina der Nederlanden, which we translate " Queen Wil-

helmina of the Netherlands. '

' The engines and boilers were made
by the Koninklijkefabrickvanstoomenandarewerkteugen, which again

we translate the "Royal works of steam and other things," (or

machine products). The Dutch, no doubt, need some war vessels

in the conduct and management of their colonies, and to protect

their commerce, which is a considerable one, but they are not likely

as a nation to throw away their money on "jingo schemes." We
must admire above all other things in this stiff necked little nation

their devotion to the peaceful arts, and the success with which they

keep out of European politics. Thev have learned the value of peace

and amity—have become commercial, rich and intelligent, which is

much better than having a war establishment to consume the pro-

ducts of her people.
m % m

The Commissioner of Patents issued in March last a circular

asking those who have models of machinery to send the same to the

Patent Office, for display at the Exhibition of 1893 at Chicago. In

the circular is mentioned the loss of models by fire at the Patent
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Office, but this we think, with few exceptions, was not a loss. These

models, most of them, were caricatures. Under the model system

the rule was that drawings in a specification must correspond to the

model, and as it was impossible, in most cases, to make models

like machines, the drawings were spoiled accordingly, and our

patent system was a kind of burlesque. Now that models are

abolished the patent specifications have become quite different in

character, and more perfect. The scheme of having models sent is

a good one, in so far as " good models," and there may be a few hun-

dred picked out of the museum at Washington fit to exhibit. There

are also in this country many fine models that can be sent, but we tear

that most people will not care to furnish them to be shown in conjunc-

tion with such as make up the main part in the cases at Washington.

The day of models as a means of explaining mechanism is past.

vL» ' *.L* vt* vL* vL» vL» *X»
*j* *y^ *p* *p» *Y+ *T* *J*

The Spring Garden division of the Philadelphia Water Works is

equipped with orthodox, old-fashioned Cornish pumping engines, and

their performance has been such as to warrant adding another

engine of large capacity, made at the Southwark Foundry in that

city, and having a good many "Cornish' features. The new
engine weighs nearly 500 tons, has two high-pressure cylinders, 44

inches diameter, and two low-pressure cylinders, 88 inches diameter.

The pump plungers are 37 inches diameter. The floor space

occupied is 30X40 feet, and the height of the structure 35 feet. The
fly wheel is only 20 feet in diameter, but weighs 45 tons. This

engine is to raise 20,000,000 gallons daily against a static head of

250 feet, and with friction resistance equal to 110 pounds per inch

pressure, or a duty of 2,500 horse power.

It is singular that we have not thus far had more application of

the Davey system of compensating, direct-acting steam pump, by

which the benefit of expansion can be gained without rotary parts.

The Davey engines are connected to a disc, or crank plate, in such

relation to a pump rod, hitched to the same disc, that the move-

ment of the pump piston diminishes as the pressure of steam in the

engine falls, after cutting off. The engines are set diagonally with

respect to the pumps, and the crank pins of the two in such relation
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to each other that the
'

' leverage '

' on the pump rod increases

toward the end of the stroke, and to suit some predetermined point

of cut-off and expansion. The method is quite simple and

effective in the case of water works' engines employed for a

constant duty, although the makers of the Davey engines have not,

in their contracts, ventured upon guarantees as great by ten per cent,

as in the case of the Worthington compensated direct engines made
in this country, and provided with a pneumatic compensating attach-

ment to make up for expansion and a fall of pressure in the steam

cylinders.

The French engineers seem to have taken up the subject of

petroleum engines in a vigorous manner, and judging from what

they have done with air engines, and also that the gas engine origi-

nated in that country, we may expect a good deal to be added to

this new art. There has been recently a treatise written on the sub-

ject of petroleum engines, by M. Gustave Richard, C. K., which

should be translated as speedily as possible. The industry is an

extensive one here, and there is promise of a use wider than in any

other section of the country, so that those engaged in making these

engines can profitably watch the progress made elsewhere. The
work above named is the second one on the subject, by the same

author. The first one was published in 1884, and is, of course, out

of date now.

At the late meeting of the Institution of Naval Architects, in

England, there was a very important discussion of the subject of

balancing marine engines, or preventing synchronism between the

engines and the vibrations of the hulls. The subject was treated

graphically, and in a manner to throw much light on what is a very

important feature in naval construction. It is analogous too, or,

indeed, the same thing, as vibration set up in machines by recipro-

cating weights or parts, and we think the paper and discussion

before named, by Mr. Yarrow, the celebrated builder of torpedo

boats and other special boats, can be studied with much advantage

by mechanical engineers. The paper and its discussion does not

admit of abridgement, and must be studied as a whole in order to be

understood. It is mentioned here to call attention to its republica-

tion in several of the technical journals.
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We met with recently in an exchange, an attempted explana-

tion of what is meant by "running with the sun," as applied to

machinery, and out of a number of illustrations can get no sense

whatever, so will go further and say the whole thing is nonsense.

Rotation to the right or left, which is what is meant, is relative to

the position of a person. Facing the north the motion with the sun

is one way ; facing the south it is the other way. At the Equator

the motion of the sun is in a vertical plane, and no comparison can

be made to motion in a horizontal plane. North of the Equator

there is a qualification for rotary motion in a horizontal plane, and

the figure becomes intelligible, but south of the Equator this is

reversed. What is with the sun in one case is against it in the

other. We have yet the first person to meet who could define what

the phrase meant, except as applied to what is called " right and

left,
'

' which means the movement of the
'

' top " of a rotating body

when we are facing toward the axis of movement. One knows which

way a screw turns, by habit, and outside of this, to turn right or

left when facing the axis means the direction in which the " top " of

the body moves, and this has nothing to do with the motion of

the sun.

The method of firing in direct contact with the main shells of

common tubular boilers, is just now receiving more attention than at

any previous time, and promises a change in the near future. The
California Electric Light Company, or the Edison Company, it is

now, are erecting boilers in this City with detached furnaces, and

some reports from Thurlow, Pa., on a detached furnace plant, are

two cases in point. The scheme in general is to provide for the

intense combustion in a furnace lined with refractory material, and

then baffle the flames, or products of combustion, so they will not

impinge at particular points against the iron plates or flues. It

seems at first thought that the greatest efficiency of fnel should be

gained by convection, and close contact. This is supported by the

fact that the heating surfaces oi'fire boxes or water-lined furnaces are

much more effective than flue surfaces, or those removed from the

fire, but only "seems" so, and the fact is that b}r detaching the

furnace, no heat is lost, it is only distributed over larger areas, and

less injurious to the boilers. The fact is that combustion apparatus

has not received so much attention as it should.
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Judging by some examples in European practice, we think it is

time the makers of "internal combustion engines" turned their

attention to compression in a separate chamber, producing an

explosion, or impulse, at each revolution. It is true there are some

impediments to this ; the saving in the general dimensions of an

engine, which is theoretically one half, is in a large degree offset by

added detail ; still there is the important gain of better regulation

and a better adaptation for electric lighting which makes up an exten-

sive use of these engines on this Coast. The Campbell Gas Engine

Company, in England, are making a well designed engine, having a

compressing pump alongside the main cylinder, and, from appear-

ances, the whole engine is nearly as simple as the alternate explosion

type. There is, however, one point that seems questionable : the

inrushing charge assists to some extent in expelling the burnt gases,

which means that there is at some period of the cycle, open connec-

tion between the air and the receiver, and an assumed '

' division of

gases in the cylinder
'

' that can hardly be supposed to exist.

In a recent example of crane operating in England, water at a

pressure of 750 pounds per inch is applied by means of a pair of

hydraulic pressure engines, similar in construction to steam engines,

and by due attention to ports, packings, balancing, valves and so on,

a very fair efficiency is attained, but not, we imagine, what could be

done with California tangential water wheels, that would cost about

one fifth as much as the engines. The Pelton Water Wheel Com-
pany, some time ago, sent out to England some small water wheels

to be employed on the L,ondon high-pressure mains, which have a

pressure of 700 pounds to an inch, equal to a head of 1,600 feet,

which does not exceed some heads successfully applied here. There

will, no doubt, be at no distant time, a high pressure hydraulic

system in all large cities, and if tangential wheels can be employed

instead of reciprocating engines to produce rotative motion in an

economical manner, this will do away with almost the only impedi-

ment to hydraulic power distribution, where freezing can be guarded

against.
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Our able contemporary, Power, in the issue for April, gives the

following table from experiments made with high and slow speed

engines, the subject of a paper by Mr. Charles W. Wasson, read

before the Cleveland, Ohio, Electric Club. The engines were made
by Messrs. C. & G. Cooper, of Mount Vernon, Ohio, and the

Armington & Sims Co., of Providence, R. I., both eminent firms,

and the results are noteworthy, if they indicate the normal working

of the two systems.

Run of Ten Hours.

Average electric h. p. developed

Maximum " " ' ;

Minimum " " "

No. gallons oil used

Water used, cubic feet

" per average electric h. p. per hour. .

" evaporated per lb. coal, per hour, lbs. . . .

Bitum. slack coal used, lbs

Ashes made, lbs

Fuel used per average electric h. p. per hour, lbs

Combustible " " " "

Coal used per car mile, lbs

Average amperes

Maximum "

Minimum "

Average voltage

Maximum "

Minimum "

No. readings at 15 sec. intervals

Average temperature water from heaters
" " " " street mains . .

.

" of outside atmosphere

Condition of weather

Average steam pressure, lbs

Maximum " " "

Minimum " '

'

'

'

Average chimney draught

Slow
Speed.

563 630

813 842

486 354

7 8

3,900 3,800

43.29 37.69

6.61 6.54

36,900 36,300

4,890 4,779

6.55 5.76

5.68 5

6.57 6.38

812 907

1,120 1,160

720 720

518 518

535 530

505 510

2,385 2,395

186° F. 197°F.

39'F. 39 F.

43 °F. 41°F.

Rainy Foggy
96 97

102 100

90 90

% in. i4 in16 m "

The expense of maintenance and attendance, is singularly divided

between high and slow speed engines, and for the double-acting

type, is much in favor of slow speed engines, but to include the

single-acting type with the high speed class, shows the other way.

These latter requiring the least attention of all.
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The British Patent Office has ventured on what will seem a wide

departure from common customs in that country, that of furnishing

patent specifications at an uniform price of eight pence, or about 15

cents each. It will be a great convenience, as it is in this Country,

to know what copies of specifications cost so they can be sent for at

any time, but there are some British patents that will be cheap at

the price. There is one on bobinet machinery that costs more than

a pound sterling, as remembered about $7.50. The British Office,

while it long retained some old and seemingly absurd features, such

as the "great seal," a disc of wax six inches diameter and 1^
inches thick, has, in late years, introduced many useful reforms.

The indexing and abridgments are admirable.

Mr. K. H. Booth, mechanical and mining engineer, of this City,

now of the Thomson-Houston Co., Boston and Lynn, Mass., in a

letter to the Editor of Industry, speaks of the careful experiments

that are continually going on in the works of the Company, and

says :

"What seems to me most remarkable in such experiments, is

the great care and accuracy with which they are conducted and
recorded. By the use of voltmeters, ameters, and other instruments,

results are simply read off and noted down. The steam engine
indicator is clumsy and inaccurate when compared with these instru-

ments, and I have no hesitation in saying that electrical manufac-
turers are at this day, in a far better position to guarantee results

attending on the use of their apparatus, than has been attained in

any other branch of engineering work. '

'

This is a remarkable statement, and is, moreover, true. No
other art has ever commanded the same talent and skill. It has

been congenial, mysterious, capable of laboratory treatment, and

besides, sprung into sudden commercial importance. Learned men

in all countries joined in the work and exchanged their discoveries.

Mr. Booth's impressions have much value. He will enjoy the

advantage ol a training in a different but necessary field. The
accurate manipulations at L/ynn call for talent and skill, so do the

emergencies of engineering and mechanical work performed away

from such resources, and without parallel or precedent— a field in

which few people of Mr. Booth's years have seen more, and which

will be invaluable to him in the business in which he is engaged.
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Judge Coxe, of the United States Circuit Court, New York, who
seems to have before him the most celebrated patent cases, has

recently rendered a decision that will have a good deal of value to

the Accumulator Company there, and the Pacific Electrical Storage

Company here in San Francisco. The decision was in a suit against

the New York and Harlem Railroad Company, and involved the

perforated plates, confirming to the Accumulator Company their right

in that invention, which is essential in the construction of plates

that will endure. It means, in a mechanical sense, "riveting," or

clinching the plastic material on each side of the plates by means of

perforations enlarged or tapering each way from the center. The
Electrical Accumulator Company have expended a great deal in

defending their patents, which, it is reasonable to be supposed, have

been infringed up to the " danger line," and construed in as barren

a sense as possible to favor later inventors. Judge Coxe will become

an engineer and mechanic in due time if his Court continues to deal

with such cases.

During the visit of the Press Association here, last month, Mr.

Burk, of the Philadelphia Ledger, in some well-chosen remarks,

says :

'

' There is room for a very large trade here with Oriental coun-
tries, as that trade must necessarily come through this port. San
Franciscans must remember one thing, however. Situated as you
are you must build up the manufactures enough to supply the home
demand, and not depend upon the East for manufactured articles.

You have the soil, climate, mineral, timber, and all other resources

sufficient to become commercially independent of the country east of

the Rocky Mountains.
I believe that California will become better known in the East

through the delegates to this convention, and just as soon as it is,

you will surely have an increase of immigration and prosperity."

No index will be published with the half-yearly volumes of

" Industry," but a full index will be furnished at the end of each

year. This, it is believed, will best serve the convenience cf bind-

ing, and be preferable in every way.



LITERATURE.

North American Review.
MAY, 1892.

This May issue of the Review is a " weak
one," the weakest that has appeared for a

long time, in so far as the political sympo-
sium that commonly makes up the first

section ; and this is not weaker than Benja-

min F. Butler's essay on the Behring Sea

controversy, which, in style, ideas and
phraseology, is of another period and is

'

' pettifoging.
'

'

The "Chinese Question," by Mr. John
Russel Young, is a terrible arraignment of

an unfriendly treatment of the Chinese peo-

ple, or rather of the Chinese Government,

because there is a wide distinction. Mr.

Young, in winding up his essay, says :

" China may say with truth and bitter-

ness :
' You claim to be a fair nation ! Yet

when the heavy hand falls upon us, America
aids in striking the blow ! You interfere
with our suzerain rights over a province, and
pilot the Russian into our dominions. You
pay your own people four or five per cent,
for money, and ask China for ten or twelve
per cent. You compel us to pay tael for tael
for every loss to the missions from local dis-

turbances—you tell the Chinese that you are
not responsible for losses to our people.
Your Congress may toss us indemnity as an
act of grace, but you compel indemnity
from us as a right. You make treaties

which we gladly accept ! Your people
break them, and upon us you devolve the
blame. You hold China responsible because
Chinese laborers leave Hong Kong, forget-
ting that Hong Kong is as English as Car-
diff or Melbourne. You compel us to
surround your missions with troops, and yet
in the United States the Chinese are aban-
doned to the mob. You eliminate from our
treaties by act of Congress whatever is of
advantage to our people—you carefully
reserve whatever helps your own. The
rights you deny us in America you enforce
for Americans in China. You ask protec-
tion and hospitality. You give us fines,

imprisonment, and deportation.' "

How far this is true we have no means of

judging, but there is one remark following

which is worthy of consideration. Mr.
Young says

:

' The development of our Pacific empire,
now in its infancy, rests upon the commer-
cial relations that should exist with Asia.
This commercial empire of the Bast, if I

may so call it, belongs to us by the ties of
geography, enterprise and S}^mpathy. We
have no interests that jar with those of these
vast and venerable empires. We do not
menace their independence like Russia, nor
seek the profits of shame like those reaped
from the opium sin by England."

We have, in this Journal, many times

argued that no trade of importance can ever

grow up between this country and Europe,

except in food and crude materials. Nations

prosper by trading with those less skilled

in the arts of production. On this Coast our

market should be China, Japan, the Paci-

fic Islands, Central and South America,

especially, however, in Asia.

The exclusion of Chinese people from this

country, which Mr. Young does not dissent

from, need not call for such a course as that

set forth in the quotation. Laws for the

purpose can be made, and reasons be given,

on courteous grounds, for such enactments.

Minister Romero contributes an article on
'

' Mexican Exports to the United States
'

'

that is encouraging. The proportion of

exports coming to this country has risen

from 56.37 per cent, in 1886 to 71.09 per

cent, in 1890, or 25 per cent, of a gain in

volume in four years. This is not due,

except to a limited extent, to an accretion of

the whole volume of Mexican trade, because

there has been a falling off in other coun-

tries nearly the same. The accretion to

American trade would have shown a much
larger amount if it had not been for the

regulations which cut off the importations

of lead ores.

Consular Reports.—Nos. 135-36-37.

In Report No. 135, lor December, 1891,

U. S. Consular Agent William P. Smyth, of

Huddersfield, England, writes of the tram-

ways and water works of England, and

shows the effects of private and public

ownership in such works. The following

remarks from Mr. Smyth's paper are worthy

of careful consideration :

'

' Cheap gas and cheap water, as well as
cheap transportation, are three essentials

that enter largely into the comforts and con-
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veniences of life in large cities. The two lat-

ter especially play an important part in the
sanitary affairs of communities, for while
one exerts its beneficial effects in a more
direct line, the other contributes to results

almost similar by assisting the mobility of
population and relieving conjested districts

where low social conditions prevail and
moral and physical diseases are generated.
To the masses in the cities, therefore, the
tramway, as well as the water supply,
becomes a great institution, localized and
popularized by this system of municipaliza-
tion. Its regulation or control by municipal
authorities has a special humane feature

which deserves to be recognized, a feature

that might well be considered by the owners
of street-car lines in the United States, that
which relates to the interests of employes.
I have noticed particularly that employes of
tramways, in those English cities which
operate their own lines, are better taken care

of than most of their kind in the United
States. This is entirely due to that broad
and humane policy which some public
bodies are capable of exerting toward their

servants, the very opposite of the selfish and
inhuman treatment which is their sad allot-

ment in the affairs of the average joint-stock
compan_y. There is more attention paid to

their personal comforts, in the way of cloth-

ing, housing and the duration of their

daily service."

Consular Agent Smyth, in another section

on ''Tomato Culture in England," says

there are, in that country, over one million

of square feet of glass employed in hot

house culture of tomatoes alone. This

amounts to twenty two acres of glass surface

and relates only to the early growth, the

principal supply coming from the Channel

Islands. This will be news to most people,

who supposed that tomatoes are scarcely

known in England, and it is true that only

a few years ago they were seldom seen

there.

the young men in this country can do better

at home, if thev want to " work."

Consul General Wallace, at Melbourne,

Victoria, warns young men in the United

States from going to Australia to seek

employment, a matter not to be wondered

at. There is no need of young men going

from this country to Australia for employ-

ment, and especially to Victoria, when there

has been, for many years, a lack of employ-

ment even for those who belong there. The
Government of Victoria, more than any

other that can be named, has adopted a

"paternal" policy, and has already reaped

some of the fruits of that system, in pretty

constant deputations and demands of the

work people for employment. We think

In Report No. 137, Consul G. W. Roose-

velt, writing from Brussels, Belgium, on

plate glass manufacture in that country,

gives the following description of some of

the principal processes :

'

' The glass, when taken from the furnace,

is spread upon a cast-iron table, the mass is

then rolled into sheets of from 9 to 10 and
from 14 to 16 millimeters in thickness. The
former is designated as thin, and the latter

as thick, plate glass. This operation consti-

tutes what is known as rolling, and the glass

thus produced is called rough glass. After
the glass has been completely cooled it is

placed upon cast-iron tables, upon which a
bed of plaster of Paris has been prepared to

receive and firmly hold the glass in

place. Particular care is exercised in filling

in the spaces between the glass and the
table with plaster, so as to securely seal the
glass to the table. It then passes through a
series of grinding and smoothing until the
thickness is reduced to about one-fourth,

and the face of the glass has been thoroughly
polished. It is removed from the table,

turned, replaced, and polished in the same
manner as above described.
The operation of smoothing and polishing

costs 6.50 francs ($1.25) per square meter.
The cost of the rough glass is 7.50 francs

($1.45) per square meter. The total cost of

glass when finished to a marketable condi-

tion is 14 francs ($2.70) per square meter
(10% English feet)."

Imports of Belgian plate glass into this

country are about $2,000,000 worth a year.

U. S. Consul General F. H. Mason, of

Frankfort, writing respecting this manufac-

ture in Germany, gives a very full description

of the processes there, and hints at various

trade secrets, which we believe to be nearly

non-existing, in any degree worth consider-

ing. The nrysterious part of these trade

secrets is usually of no consequence.

It is a great pity that grinding and polish-

ing should be required in this manufacture,

and that no means of casting the plates true

and smooth enough to have the main qualities

of ground glass or plate glass, as it is com-

monly called. Such glass is very desirable

in buildings, and the successful production

of ground and polished plates at Kokoma,
Indiana, is an important manufacture in this

country, one that deserves encouragement

a good deal more than tin plate making, be-

cause the material is a natural product, and

the skill required of a higher class.





to
in

<

<1

o
o
Jz;

o
CO

o
W

i

o
CO

o

w
w
fn

ft
O
to

M

o



1

1

INDUSTRY."
JOHN RICHARDS, Editor.

ISSUED MONTHLY BY THE

INDUSTRIAL PUBLISHING COMPANY
San Francisco.

Founded 1888. JULY, 1892. No. 48

THE THOMSON-HOUSTON ELECTRIC CO.

The phenomonal development of electrical science, in late years,

has thrown a corresponding strain upon the resources of skilled pro-

duction, and, while attention has been mainly called to scientific dis-

covery, the ingenuity and skill demanded by the agencies of

application may well dispute a first place in this development.

The two branches have gone on together as parts of a whole,

with intimate interdependence ; one supplementing the other, and a

result has been the creation of a new branch of technical engineering

of wide scope, comprehending pr^sical, dynamical and constructive

branches, all of an intricate nature.

To deal with a science and an industry of vast proportions in

this rapid manner has called for a centralization of knowledge and

skill. Segregated effort was too weak to cope with it, and we see, in

nearly all countries, the rise of vast works partaking of the nature

of laboratories, factories and engineering works combined. The
Thomson-Houston Company, in this country, and the Siemen's

Works, in Berlin, Germany, and London, England, are examples of

this centralization, and we believe, in no case, has it been charged

that the vast commercial power thus created has been employed in

other ways than to promote and cheapen the use of electrical

apparatus and widen its application.

Dr. Thomas Addison, Manager of the Pacific Division of the

Thomson-Houston Co., who has recently visited the central offices

in Boston and the great works at Lynn, Mass., says the energies of
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that Company, and of its staff of skilled men, are directed mainly to

improving the efficiency and endurance of apparatus, and, at the

same time, by organized manufacture reducing its cost to consumers.

Between the founding of this business in 1881 to its present state

in 1893, a period of only twelve years, has been crowded a history

of changes and events that could well fill the space of half a cen-

tury. This history, while one of much interest or even romance, if

that term can apply, must be passed over, and this notice be confined

to the beginning and end, or the present rather, because the end is

not yet.

From the struggling American Electric Light Company, at New
Britain, Conn., to the immense plant shown in the frontispiece ; to

the vast scientific and industrial business of which this plant is only

an exponent, in twelve years, indicates an indomitable spirit and con-

fidence characteristic of the American people in such enterprises.

It is possible, or even probable, that Professor Thomson foresaw

or conjectured, from the beginning, something of the part electrical

phenomena was to play in the human economy. His habits, train-

ing and natural disposition are such as to lead to inductive conclu-

sions. He began his electrical experiments in 1876 when Professor

of Mechanics and Chemistry in the high school at Philadelphia,

which has a rank quite different and much higher than what is com-

monly called a high school. Professor Houston, of the same insti-

tution, was associated with him in these experiments which, from

the very first, were directed to practical utility.

In 1878 a dynamo was set at wrork to light an establishment by

means of eight arc lamps. It was a commercial success, and from

that followed the present business in which, during the year ending

December last, over five thousand dynamos and motors were turned

out by the company. The aggregated weight of apparatus made
was 34,000,000 of pounds, or 17,000 tons.

The works, as shown in the plate, have a floor area of 32,000

square feet, or over 7j4 acres. The number of people employed in

the works is 3,500. The original capital stock was $50,000. Now
it is $15,000,000. The Company has absorbed fifteen other compan-

ies and firms in various parts of the United States. The share-

holders are prominent men in all parts of the country ; so that it is,

in a sense, a National industry of which we may well be proud in

this country.

Coming now to the particular circumstance that has called out

this notice. The Thomson-Houston Company have taken, and are
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now fitting up, the entire building on First Street, in this City,

where their offices have been situated for some years past. The
Pacific department, under the management of Dr. Thomas Addi-

son, is to be amplified by the addition of executive, electrical,

engineering, mining and commercial departments that will be provi-

ded with offices on the first and second floors. The upper floors will

contain a draughting room, fitting and repair shops. A store of

general supplies, and the counting room, will be on the first floor.

If space permitted some account would be given of the technical

nature of the Thomson-Houston Company's productions and works

erected on this Coast, but these are set forth in the Company's trade

publications, and are, to a great extent, known to our readers.

PROFIT SHARING.

No. II.

In the April issue of Industry there was an article on the sub-

ject of " Profit Sharing," which has called out a number of letters,

in some of which there is a request to further elucidate the views

presented in the article named. This can be done, but compendious

treatment of a subject so prominently before the public mind, is

commonly of more value than long argument. Suggestive, instead

of exhaustive treatment, is more apt to command attention. There

are few who do not prefer to make up their own opinions from per-

sonal inferences or observations, after a suggestion is given as to a

line or mode of inquiry, still something more may be said.

The article first written was based mainly on observations and

facts arising from actual contact with skilled labor, in this and also

some other countries, and for that reason ma}^ have peculiar interest.

Attention was drawn to this subject in a special manner some

years ago, when in England, by a circumstance in London, illustrat-

ing the effect of patronizing skilled workmen, one that will fit

similar cases in this country, where the spirit among mechanics is

much the same as in England.

A young and vigorous engineering firm in London, that were

making rapid progress, and felt that their success was in a great

measure due to the skill and cooperation of their workmen, con-

cluded to show an appreciation of that fact, by giving their employed

force, of about 125 men, a dinner at Hampton Court, a noted old

place fourteen miles from Central London.
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The dinner was given in good style. There were a number of

invited guests. Speeches were made, toasts drank, and the rest, in

most amicable form, and the next week these same men struck for

higher wages !

The owner was anathematizing this spirit among his men, just

after he had been so kind to them, and in counselling with him at

the time, it required no great effort for us to connect the dinner with

the .strike.

The men had done their work as agreed, for stipulated wages, in

a country where bargains are sacred. The display of profits and a

patronizing spirit in the dinner matter, had produced just the oppo-

site effect from that expected and intended.

The analogy in this case to any one where profits are divided,

is very clear, if the profits are to be declared by the owner, on his

own basis of computing them. They are merely an increase of

wages as a " gift,
'

' and an acknowledgment that his side of the

bargain is better than he thought for. In other words, a patroniz-

ing present that places his men in a menial position, as recipients of

a favor ; commonly, too, a favor that the men understand is to be

repaid by extra zeal in future.

In any case where an employer audits his own accounts, this is a

very fair construction. If, as is common in joint stock companies

in England, where the accounts are turned over to a firm of public

or sworn accountants, to be made up by them, the case is different,

but we have never known of this being done in this country, in

either firms or companies.

It is useless, however, to consider profit sharing, or any method

that puts workmen in a position of dependency, unless labor be

classified. What is applicable to unskilled routine labor may have

no application or relevancy to what we call skilled work. The two

things are essentially different, and require different treatment.

Where works are conducted in the manner common in Continental

Europe, like large families, the proprietor often lives in the works,

knows and cares for all his work people, a kind of industrial feudal-

ism, it may be called, profit sharing may and does succeed very well

in some cases already tried. In the North of France, for example,

also in Belgium, adjoining, can be seen this family system, where

gifts to workmen are a concession and kindness, so intended and so

construed. People are apt to confound this with the system at

Saltaire, in England, or at Pullman, in this counfty, but there is a

wide distinction between the two cases. The habits, ideas and
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environment of the people are different. Here, employment takes

the form of a contract, as it should do. There, it is in a degree

communistic.

As remarked in the previous article, it is inconsistent and illogi-

cal to connect a workman's time and wages with the capital and

conduct of a business, where he is to exercise no control, and even

have no knowledge of these things. It is, in the case of loss,

" taxation without representation." A mechanic is responsible for

his work, including in that term a due observance of his employer's

interests, and there his responsibility ends. Whenever he is put in

this position his work is good, and his dignity comes into play. If

the work is well and intelligently performed, the responsibility of

failure in a business is shifted to his employer, who controls capital

and conduct ; emulation is set up, and we have the normal working

of skilled industry.

Such a system would soon assert itself by natural selection, if

there was sufficient knowledge of the labor cost of commodities, so

as to enable rates to be set, but this we have not, and are not likely

to have, because of a dilligent effort to cover up and conceal labor

cost, so that workmen may remain under the impression that their

wages are high in proportion to the amount of work performed.

On this Coast it is true the labor cost of production is higher than in

other coun cries, the Australian colonies excepted, but it is not true

of the Eastern States, and the circumstance operates in a serious

manner against our local industries here in California.

In the machinery districts in England, where machine work is

done "to estimates" or by contract, the cost of all standard or

regular operations is well known, so there is no difficulty in setting

off the shop work, on an estimate to those who perform it ; they want

nothing to do with profits or their employers' affairs, further than

the labor.

• In other than skilled industries, or for work not requiring trained

mechanical skill, the problem is altogether different. There are

industries, but not a great many, where the labor cannot be set off

and estimated as a distinct element in production. There are also,

in all industries, certain kinds of service that must be paid for by

time, at a stated salary, or per diem. In such cases there may be

no better way at present than to make some portion of the pay or

salary contingent upon an employer's profits, but it is none the less

illogical, and open to nearly all the objections before pointed out.

The cooperative plan is much better, is, indeed, a natural and
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rational system of apportioning the gains of industry when risks can

be made equal. The impediments to the system are that, except in

this country and in England, workmen do not accumulate savings

for such a purpose, and there is a lack of legislation to regulate and

control cooperative ventures.

In England a great many cotton mills have been built on the

cooperative plan, and other interests are successfully conducted on

the same system, but this far it has made no headway in this

country, where business is more speculative, and prices fluctuate so

as to call for management beyond the powers of a workingman's

directory. There is also, as before intimated, a lack of information

respecting the labor cost of commodities, so the regulation of a

cooperative investment is very difficult.

The United States Government has devoted as much to research,

respecting certain phases of labor, as any other country, perhaps

more, while most of the States, by means of labor bureaus, have col-

lected a vast amount of useful statistics, but singularly enough, all

have avoided the first and most important part of all, which is the

comparative amount of labor cost in commodities.

Nearly the whole mass of data collected by the General Govern-

ment has been directed to ascertaining the "rate of wages " and

cost of living in various countries, which is the tail of the subject,

so to speak, and not its head. There was, it is true, under the

previous administration, a commission appointed to investigate the

labor cost of commodities, which performed some useful work, but

its career was cut short when it was discovered that such investiga-

tion had a practical bearing in the way of controverting certain

assumptions respecting the amount of wages entering into home
manufactures in this country.

It does not matter, however, what the effect may be, we cannot

hope for any permanent improvement of what is called
'

' labor

trouble," until the comparative amount of labor cost becomes the

principal feature in the consideration of relations existing between

employer and employed.

So long as men will, in their ignorance, demand more wages

than their work is worth, or produces by the world's standard,

there can be no hope of avoiding strikes, nor will there be any reas-

onable argument to present against strikes until this labor cost of

commodities is disclosed, and there is an understandable and just

argument with which to meet unreasonable demands.
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Suppose, for example, that the workmen in any regular manu-

facture strike for higher wages, when such wages cannot reasonably

or fairly be paid ; what are the arguments that employers can pre-

sent to convince workmen of the unreasonableness of their demands ?

This is reducing the matter to a practical form, and we ask especial

attention to this query. At present such answer must be, "the

rights of capital ;" the want of profits as shown, or claimed, on the

employer's accounts ; the bettered circumstances of workmen now
as compared with some other time or in some other country. Such

things have no effect. Workmen are not influenced by such argu-

ments, which seem irrelevant and insufficient, and are so. If, on

the contrary, an employer could answer the demand for higher

wages by pointing out that wages are a fixed or determinable

amount in the cost of producing, and not a matter of his choice or

control, and if to this argument he could show that he was already

paying for labor cost as much as other firms, places, or countries,

that would be unanswerable in respect to all industry devoted to

commodities entering into the neutral markets of the world.

There is a continual assertion that the labor problem is not

understood, which is true. There is scarcely a legislator or an

employer that can discuss it rationally, because the principal element

is omitted, and the subject as presented consists of " symptoms " and

assumptions. Until the cost of production is divided into its factors

of material, expense, labor, and profit, and these be considered

independently, as well as collectively, there can be no solution of

what is called the " labor problem."

The latest phase, that of organizing different skilled callings and

trades, is no solution, nor near one, except that by multiplicity of

counsel the unions may arrive at some system of ascertaining

labor cost, and regulating their demands on economic grounds,

instead of proceeding blindly to exact what is impossible or cannot

exist. To raise wages is not within the power of employers, except

by reducing other components. The remedy must be applied

further back. If wages must rise, other components must fall.

The aggregate must remain where it is, or where the world, as a

whole,' fixes it. No one country, and much less a firm, can alter

the market price of any staple commodity, except for local consump-

tion, and consequently cannot increase the wages component, even

if they would.

Profit sharing cannot help or even affect the matter, except as

it may increase the efficiency of workmen, and even if it have such
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effect, its other objections far override such a gain. It is going

backward ; a reversion to old theories and doctrines respecting labor,

and ignores the only power that gives promise of settling labor dis-

affection, namely : setting off labor as an independent element in

production, and making it responsible, elevating the workman to a

joint risk and position that will recognize his power, manhood, and

independence, in so far as his part in our productive industries— the

labor element.

In the previous article we showed how this can be, and is, done

in certain industries. It is no visionary scheme, but simple com-

mon sense, and the application of methods for which rules and data,

if not complete, are nearly so.

In this country there are formidable impediments, as all must
admit. There is, first, a fluctuation in prices, caused by a home
market, and the adjustment of production to consumption. There

is continual fluctuation, "hard times," and "good times," as we
say, following spasmodic consumption and the waverings of faith in

investments. Second, there is the matter of irregular profits, and

the effect this has on the amount of first cost that can be set off to

labor. This evil grows out of and is a corollary of the first one

named. Profits are not set off positively, and adhered to, as they

are in Europe, because the continually shifting prices of material

and other things, as well as competition, prevents regular estimates

of profits that are adhered to.

One firm cannot put a regular scale of profits in their estimates

when a competing one does not, but even these impediments need

not hinder the labor part from being treated independently. Wages
must be paid as agreed upon. The "goods" are delivered according

to contract, and, come what will, the labor account must be paid.

It is the other components, especially material, that disturbs the

prime cost of manufactured commodities. When material rises in

price, or there is no market for a commodity, there is usually an

attempt to curtail wages, because this is the most flexible among the

cost components. This is bad enough, but when it comes to mak-

ing wages directly contingent upon such fluctuations, as is proposed

in profit sharing, the scheme presents no practical solution of the

problem of wages and labor, as it now exists in this and other

countries.
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SAN FRANCISCO CONVENTION OF A. S. M. E.

There were presented at the meeting, above named, twenty

papers on diversified subjects, some of them involving a great deal

of labor. One of the most lengthy and novel, was that of U. S.

Naval Constructor, A. W. Stahl, whose writings on technical subjects

are well known. The subject was the " Utilization of the Power of

Ocean Waves," and the essay, so far as we know, with one excep-

tion, the first careful analysis of wave power. The exception is a

less extensive paper by the same author, presented, last }^ear, before

the Technical Society of this City, on the '

' Trochoidal Theory of

Waves."

The present paper contains some general remarks upon the

nature of waves, and then proceeds to a development of the theory

of their trochoidal form and movement and the resulting forces
;

involving diagrams, formulae and tables, among the latter, one of

energy, or horse power, per unit of breadth, applicable to regular

deep sea waves, and approximately, for waves in shallow water.

The theories and computations laid down will perhaps constitute

a final literature on the subject, but it is astonishing how far popular

conception is in error respecting the form and nature of waves, which

are commonly supposed to be mere undulations, or rythmic vibration,

set up as the motions of a pendulum are, and a simple rising and

sinking of the water. Trochoidal, meaning a rolling motion on a

plane, as in the case of a wagon wheel. Applied to waves shows a

movement and force delineated by what the author calls distorted ver-

ticals, and exerting horizontally an energy that can be best utilized

by vanes pivoted at a distance below the surface, or at the bottom in

the case of shallow water, and just the reverse of most attempts to

apply such power by means of suspended, swinging vanes.

The author reviews various methods that have been proposed

and attempted for utilizing wave power, most of them conforming, in

a very limited way, to the requirements as set out in the graphic and

mathematical portions of his paper, and remarks :

"In accordance with the principles just set forth, it has been pro-

posed, jointly by the author and the late Mr. Richard Gatewood,
U. S. Navy, to utilize the movements of the distorted verticals by
opposing thereto movable vanes pivoted or supported either at their

ends or other points of their lengths, so as to move in general

accordance with the motion of the distorted verticals, and thus to

receive and transmit the maximum effect of the wave movement."
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Then follows diagrams and explanations of apparatus adapted as

nearly as possible to the utilization of the energy of waves, present-

ing, in some cases, difficulties of construction and maintenance, but

undoubtedly correct in principle, or the mode of operating.

Respecting storms, Constructor Stahl says :

( To prevent damage to the apparatus in a heavy storm, some of

the motors are located in enclosures, the gates of which may be
closed in bad weather, and others are arranged to hoist out of the
water altogether. But as the energy of the waves is very much
greater during a storm than with an ordinary swell, it hardly seems
wise to throw the motors out of action at a time when they could
develop the most power. We propose, therefore, to make our vanes
of such length that they will reach to the top of the largest waves
that can be faced with the strength of the vanes as constructed.
When the size of the waves increases beyond this limit, and huge
breakers come rolling in, the crests of the latter will be considerably
above the upper ends of the vanes so that the vanes will not be
injured by the breaking of these crests ; and as the motion of the
water rapidly decreases below the surface, we consider that our pro-

posed vanes may safely work in any weather, being entirely below
the reach of the breaking crests of the waves in a heavy storm,

while they project up through the wave crest in ordinary weather."

On the whole it may be said that efforts to utilize the vast force

represented in wave action have not been encouraging, and failure

has, no doubt, been to some extent, perhaps large extent, in a mis-

understanding of the nature of waves, and the best mode of present-

ing surfaces to be acted upon by them. There is, however, but

little hope, even on this Coast where conditions favor wave motors,

of accomplishing much by cheap apparatus. Structures for the

purpose will have to be extensive, and erected on a scale far sur-

passing what is required for a single purpose, or for a small amount

of power.

The paper by Messrs. Green and Rockwood on " Two Cylinders

versus Multicylinder Engines," includes a test made with a triple

engine operating three cylinders of 12, 16 and 24M inches diameter,

in series, and also with the intermediate-cylinder cut-out.

Mr. Rockwood had, in the Railroad and Engineering Journal,

of December, 1891, contended that no more than two cylinders were

required to attain the highest theoretical economy of steam, and the

tests, forming the subject of the present paper, were made to ascer-

tain, or bear out, the truth of that assumption.
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The following table, which is adduced from the experiments,

gives two tests of the compound, and two of the triple arrangement.

It is remarkable in respect to economy in both cases, showing, as the

authors claim, the smallest water consumption of any trial of the

kind hitherto made in this cotfhtry.

GENERAE RESUI/TS OF FOUR TESTS OF A TRIPLE-COMPOUND ENGINE, RUN
BOTH AS A TRIPEE AND AS A DOUBEE COMPOUND.

Test. Engine. Duration
Hours.

R. P. M.

Average
Steam-
Pipe

Pressure.

Average
Indicated
Horse-
Power.

Water per
I. H. P.
per hour

Dry
Steam per

I. H. P.
per Hour.

Weight of
Water

used in
Jackets

per Hour.

A
12 X 36

24if X 48

12 X 36

5 (7-12)

5 (1-6)

5 (7-12)

5 (1-6)

79.2

79.3

79.0

79.0

142.

142.

142.

143.

187.11

180.71

199.08

178.16

Lbs.

13.41

13.11

13.01

13.25

Lbs.

13.06

12.76

12.67

12.90

Lbs.

330.3

330.3

416.0

388.8

B

C

D

24i| X 48

ft X 36

241-1 x 48

H X 36

24i-| X 48

The average water consumption in the four tests, lasting over 21

hours, is 13.195 lbs per horse power per hour, and is nearly equal to

the celebrated Sulzer engine trials.

"An Experimental Locomotive," by Prof. W. F. M. Goss, of the

Purdue University, Lafayette, Indiana, is a very interesting paper in

so far as presenting a novel means of testing locomotive performance

in a laboratory way. The engine, which weighed 80,000 pounds

and typical in every way of common practice, was mounted on free

wheels, or rollers, set in a pit and representing the rails on which

the engine 'is supposed to run. On the axis of the idle, or traction,

wheels are placed friction brakes, connected with dynamometers to

measure the tractive force of the engine.

The paper consists in a detailed description of the various appar-

atus employed, but does not include any tests, or results, attained.

A practical suggestion offered by this paper, and one of value,

is, that standard machines can be purchased and employed for exper-

imental purposes with no other loss than wear and tear, and the

interest on the investment for the time employed. In this case a

standard locomotive was bought at Schenectedy, N. Y., at a price, no
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doubt, as low as the same engine would have been supplied to a

railway for, and it can be turned over at the end of the trials to some

line using locomotives of the same make or type. This is not the

same thing as a firm or company lending machines for experimental

purposes, because that imposes obligations and often restrictions, not

desirable.

The paper on "Machine Moulding," by Mr. Harris Tabor,

sets forth very fully the advantages that may be gained by the

employment of machinery in moulding. The duplication of work
in modern manufactures, now wonderfully extended in this country,

should certainly admit of the application of machinery for this pur-

pose, and the methods set forth in the paper have the merit of sim-

plicity, and also analogy to successful practice in this country and in

England, especially the latter country, where, for more than twenty

years past, large quantities of castings have been made by machines

with a saving of metal equal to ten per cent., because of the greater

uniformity of sections, also something in extra price, obtained for

castings because of greater exactness.

We allude especially to the practice of Messrs. Ransomes of

Ipswich, England, although the same methods have doubtless been

applied by other firms there, especially in making railway castings.

Messrs. William Sellers & Co, of Philadelphia, Pa., and the Lane &
Bodley Company, of Cincinnati, Ohio, employ machines for mould-

ing pulleys. The firm first named, began this method soon after

the Ransomes in England, and, so far as known, have not deviated

from it, or found any difficulty.

In addition to the functions of the machines referred to, Mr.

Tabor proposes that the operation of ramming be performed by a

steam piston, and presents certain facts to show the effect produced
;

with a diagram to illustrate the penetration of pressure, or, in other

words, the friction of sand in a mould and when confined. The
whole scheme seems practicable, and free from the refinements and

complication that has characterized various other inventions for the

purpose that have been heretofore proposed.

" Governing Steam Engines " by Mr. William S. Aldrich, of Bal-

timore, suggests a dual control of the speed of steam engines by

means of a centrifugal governor, regulating the range of a valve, or

point of cut-off, and in addition for electric purposes, load governing

by means of electro-magnetic force applied to revolving or oscil-
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lating piston valves having helical ports. Eoad governing means,

in this connection, control of an engine's valves by the variations of

resistance, or load, instead of by speed, as in the case of a common
centrifugal governor. Mr. Aldrich's proposition is to combine the

two, or supplement one by the other, each acting independently, the

load control to be derived from the electric generators driven by the

engine.

It is very certain that the ordinary means of controlling the

speed of steam engines for electric purposes leaves a good deal to be

desired, and as this proposition of Mr. Aldrich does not involve

either expensive or complicated mechanism it is to be hoped he will

reduce it to practice, and report the results.

Ivoad governing, by the way, so far as we know, is a San Fran-

cisco invention. There is, somewhere in this City, a model of a
'

' load

governor," invented and patented before the Ball Company, at Erie,

applied it on their engines. The model is operative and quite ingen-

ious, setting forth very clearly the principal of governing by
'

' resistance.
'

'

Mr. G. C. Henning, New York, contributed an extensive paper

on "The Elastic Curve and Treatment of Structual Steel," accom-

panied by twenty-five pages of tables made up from tests made on
plates and bars of various kinds ; also plotted diagrams showing the

same work graphically. This paper occupies forty-five pages of

the transactions, and is, no doubt, a valuable contribution to a sub-

ject much requiring investigation at this day. The extend and

nature of the subject is such' as to preclude any review of it here,

except to remark that the effect, and especially the methods of

annealing, will be a surprise to metallurgists.

Mr. B. J. Dashiell, Jr., of Pittsburgh, Pa., a junior member of the

society, contributed a paper on " The Electric Railway as Applied to

Steam Roads," a somewhat confusing title, both in its relevancy and

the etymology of the terms employed in the title. " Steam roads ',

is rather confusing. The paper relates mainly to the '

' Weems Rail-

way," of which our readers will remember various drawing and

essays that] appeared some months ago, and also to an electric loco-

motive employed in Massachusetts for freight hauling on a standard
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gauge railway, and a postal electric train at St. Louis, both running

on standard ways.

The main feature of the paper, however, is a set of tables com-

puted to show train resistance at high speeds, or at different speeds,

and with different areas exposed. The areas exposed per ton are, in

the computations, from 5 to 0.1 square feet, and the limit of speed

120 miles an hour. As an example, an area of 5 square feet at a

velocity of 100 miles an hour has an air resistance of 75 pounds,

a tonnage resistance of 17.6 pounds, and a total resistance of 24.6

horse power per ton, that is, a ton of weight with an exposed area

of five square feet.

The tables cover speeds from 1 to 120 miles an hour, and, as

before remarked, exposed areas from 5 to 0.1 feet, and if correct will

prove very useful in various computations respecting train resistance.

There are a number of other papers of much interest, which the

space at command will not permit us to notice.

TREATMENT OF GYPSUM.

Mr. von Geldern, Secretary of the Technical Society, sends the

following :

A new technical use of the marshm allow root {althcea officinalis, L.)

has been noted, and has lately been discussed, which is likely to

create quite an industrial demand for it.

It has been discovered that this root, if added as a fine powder

to plaster of Paris, or gypsum, say up to three per cent., will

effectually retard the setting of the plaster for some time, enabling

the moulder or artist to woik without hurry, and consequently with

greater care, assuring him a more careful completion of his work,

enabling him even to repair it by plastic additions.

The latest experiments have shown that a mixture with eight

per cent, of the root powder will retard the setting of the moistened

plaster still longer, so that the incorporated mass may be rolled into

plates, around a cylinder, and may be shaped into all sorts of forms.

It will become hard as a stone, and by the addition of a coloring

matter, it may be made to assume any hue or desired imitation.

These features of the marshmallow are worthy of our careful

consideration, and there is no doubt that these valuable properties

will be fully taken advantage of. An experimental field is here

opened that may promise useful results.
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Dow Steam Pump—U. S. Armored Vessel "Monterey.
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AIR PUMPS AND AUXILIARY ENGINES.
U. S. ARMORED VESSEE MONTEREY, DOW STEAM PUMP WORKS, SAN ERANCISCO.

The Monterey is now nearing completion, and has for some

months past been gradually disappearing in the water, as her armor

and machinery have been mounted. She is of the type called
'

' Coast

Defense '

' and is a peculiar looking vessel, in fact a
'

' floating fort-

ress," but with a speed set at 16 knots an hour.

The low free-board, consequently low decks, crowds the machin-

ery into the smallest space possible, and as most auxiliary parts are

dual, the vessel becomes one of the most wonderful examples of

" condensation " that has ever been seen.

No one would believe, when looking at the vessel, the enormous

amount of work that is crowded beneath her main deck. If it were set

up in a building in the ordinary way it would fill one of our large facto-

ries, and yet everything must be reached, must operate well, and as

before said, much of it is double, as in the case of the air pumps
shown in the plate opposite.

These pumps were constructed at the Dow Steam Pump Works
in this City, the engines operating by what is known as the Dow
valve movement. They are so arranged that the engines are in

duplicate, one engine being designed to run both air cylinders, and

the other being held in reserve, as shown in the plate opposite, it

requiring but a few moments to change from one engine to the other.

The air pump cylinders are also so arranged that one can be used

independent ofthe other, or both together, as the occasion may require.

The great advantage of the direct-acting type of air pump over that

driven by a rotating engine, is the greater range of speed that can

be obtained with this class of engines, which is impossible in the

case where the air pump is driven by a rotating one. This is a very

desirable feature in naval vessels, which as a general thing are

worked at about one half power.

The most novel thing about this very creditable design is a con_

trolling apparatus—a go vernor for regulating the speed at which the

pumps operate. It is difficult to explain by words alone, and as we
hope soon to publish detail drawings of the apparatus, we will for

present purposes say that it consists in the employment of two small

separate pumps, operated from the main one. A certain predeter-

mined portion of the discharge from these pumps has to pass a piston,

and the ducts are so adjusted that when the main pumps are oper-
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ating at their normal speed the piston is undisturbed, but if the

speed is increased, the piston is moved, acting directly on the steam

valve to which it is connected, as shown between the steam cylinders

in the plate, so the engine at each stroke is supplied with a quantity

of steam required by its speed and duty.

This system of regulation has been applied by Mr. Dow to various

kinds of pumps, and is in some respect analogous to what is called

the cataract, employed with Cornish pumping engines, but operating

in a different manner. The class, or type of apparatus in which it

belongs, is one of much interest, not commonly understood.

Among some of the other Dow Steam Pumps on the Monterey,

are the feed pumps, which are of a new and improved type of the

vertical piston marine pump, fitted with relief valves. They do their

work well and silently. The engine room auxiliary pumps, as well

as the distillery pumps, and pumps for moving the turrets and train-

ing the guns, are all driven by Dow engines.

A DEPARTMENT OF IRRIGATION ENGINEERING
AT UNIVERSITIES.*

By C. E. Grunsky, C. B., Mem. Tech. Soc.

The practical irrigator of the West has to an unusual extent

been thrown upon his own resources. Experience has been his

teacher. The methods he employs in the cultivation of his soil, in

the application and control of water, are generally the direct

outcome of local experience. If methods are at fault, if his prac-

tice be bad, he knows it not. He looks to the immediate results, and

if these be satisfactory, he is content. He may be doing himself

untold injury, as w7hen by systems of irrigation which involve

upward movement of moisture from subsoil to surface, he causes

an accumulation of the dreaded alkaline salts at the surface
;
yet

he remains ignorant of the cause of the deterioration of his soil and

continues the bad practice. Even when he recognizes the causes,

he looks in vain for reliable authority as to the best remedy. Copi-

ous irrigation very often causes so great a rise of the water-table

that drainage of soils becomes as important an element in the culti-

vation of crops as irrigation itself. The irrigator needs instruction

and advice on this point ; where shall he get it ? Methods of irri-

gation should always be adopted after mature consideration, and

Read before the Technical Society of the Pacific Coast, June 3d, 1892. Reprinted by permission.
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should be dependent upon the available
'

' head of water '

' upon

topographical conditions, such as slope of the ground's surface, etc.,

upon character of soil and subsoil and the nature of the crop to be

irrigated. It is not only important to adopt the best method of

applying water, but it is equally important to irrigate at the right

time and to avoid excessive use of water. The question is fre-

quently asked and not easily answered :

'

' What shall be the general

method of irrigation when this canal system is complete?" In

California accident has often shaped the answer to this question.

Where the water-table was readily affected by the water sinking

from canals and ditches, as in the King's River Delta, the method of

controlling water-table elevations has found general acceptance
;
yet

even today most of the irrigators in that section generally attribute the

wetting oftheir soils to lateral horizontal percolation from their ditches.

Wild flooding, or the spreading plan of applying water in the Kern
River country, was soon found to be wasteful of the supply, and expen-

sive by reason of the great amount of labor required to control the

water. It led to irrigation by flooding in contour checks, which

method is admirably adapted to certain conditions of water supply,

and to localities where the ground's surface has a fall of less than

20 feet per mile. Elsewhere, on surfaces naturally smooth with very

light slopes, rectangular checks have been successfully substituted

for contour checks, but these might prove failures under other con-

ditions or in other localities. Furrow irrigation in all its forms,

with and without 'drainage, has found application in many parts of

this State, but its introduction on the Canal Farm, Merced County,

on a large scale, early in the history of irrigation in San Joaquin

Valley, proved a signal failure.

Where water for irrigation is limited in quantity, special precau-

tions must be taken to avoid waste, and oftentimes only those portions

of the soil are wet, where moisture will produce greatest benefits.

A special study of conditions becomes necessary to attain the best

results. Not less important than the question of method of applying

water to land, is the study of soil treatment after water has been

applied, and the frequency of irrigation under various conditions of

soil character, depth of soil, topography, and crops cultivated. In

determining what shall be the method of water application, or the

practice of irrigation, the element of cost must be taken into con-

sideration, cost of water, water rates or canal management, cost of

ditching, cost of land preparation, cost of applying water, etc.
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The constructing hydraulic or irrigation engineer of today is not

expected to be a practical agriculturist or irrigator, much less a

scientist: He is rarely qualified to give reliable advice on all these

matters, even should he be called on to do so. His training is

defective and provision should be made to remedy the defect.

The dissemination of thorough information on all these points,

in the light of experience of irrigators in all parts of the world, not

alone in one localit}-, or throughout one state, is desirable. Scientific

investigation, study, and instruction are necessary. Such investi-

gation, instruction and dissemination of useful information should be

in charge of a properly constituted department at one or more of the

universities of every state in which irrigation is practiced. In matters

of this kind our universities should take the lead. They should be

thoroughly equipped, as it is their especial province to point out and

make accessible the lessons of experience that may be of special

value for the advancement of human welfare.

The departments of Agriculture or Irrigation Engineering, as

already established in Utah and Colorado, are devoted to work of

this character. In no state is the need of such a department more

keenly felt at the present time than in California.

Matters of purely agricultural interest, with irrigation in its

bearings on agriculture as a secondary feature, are well looked after

by the agricultural department of the State University at Berkeley,

but that department should be supplemented, or combined with

another, in which the engineering features of canal construction
;

control of water ; development and storage of water ; measurement of

flowing water ; water distribution and apportionment ; loss of water

in transit to lands, by percolation and evaporation ; canal manage-

ment ; methods of irrigation and drainage ; soil examinations ; effect

of irrigation on soil, climate, health and all kindred matters; can be

made a speciality. Such a department might well be placed in

charge of a professor of irrigation engineering, and it would certainly

be as popular, as it is necessary for the proper development of our

resources. I desire to suggest the establishment of such a depart-

ment at a University of every state in which lands are irrigated,

and particularly in California. It would be of immediate utility,

and would result in the training of young men as specialists in the

direction in which we at present see the greatest possibilities for

development ; in the direction of a change from ranching on a large

scale, to the intense cultivation of the soil in small tracts by the

contented farmer.
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RECLAMATION PUMPING- PLANT.
BYRON JACKSON, SAN FRANCISCO.

The plate on the page opposite is made from a photograph taken

in the works of Mr. Byron Jackson, of this City, from a large pump-
ing plant just completed for California Reclamation District No. 150.

The machinery is to be erected on Merritt Island, in the Sacramento

river, Yolo county, and has been constructed under instructions from

the district engineer, Mr. George B. Greene, C. B., who is also one

of the directors of the district.

The plant, as will be seen, is dual, consisting of two complete

centrifugal pumps, having discharge pipes 30 inches diameter, each

driven by a separate compound condensing engine of 125 horse

power. The capacity of the pumps is from 30 to 50 thousand gallons

per minute, or 10,000 tons an hour, against a head of 20 feet, which

will be an extreme for the intended purpose.

The air pumps and condenser, not shown in the plate, are very

elaborate and complete. They are also dual, the pumps being of the

bucket plunger type, brass lined throughout, and made accessible in

all parts. These pumps stand in front of the main engines, receiv-

ing the open connections seen in the plate.

The arrangement of the main pumps permits their being coupled

and driven together ; either operated separately by its own engine,

or either pump can be driven by both engines, or both pumps by one

engine, so the adaptation is complete for working against low heads,

or in case it is required, against high heads to 40 feet or more.

Dividing a plant of this kind into two parts provides for all kinds

of circumstances in working, besides for ordinary purposes furnishes

a '

' relay
'

' of machinery in case of accident, and we are of the opinion

that it is expedient, even for much smaller pumps and engines, than

those shown in the plate.

The circumstances of use present wide variations. When the

river is high, the head to be operated against may be from 16 to 20

feet, but when the river is low, or at a medium stage, the head being

only the difference of level between the water in the '

' sump '

' and at

the discharge, may be only five to ten feet. This difference of head

is, in the present case, provided for by extending the discharge pipe

down to low water and depending on siphon action in the outer leg

of the pipe to balance a corresponding part of the lift on the inside.

This method is a common one in Europe, especially for earth

dikes or embankments, and when it is desirable to erect the machin-

ery above the flood level. Referring further to the present plant, the
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steam distribution for both the initial and expansive cylinders, is

performed by a single valve placed as indicated by the circular

covers between, or below, the cylinders as shown in the plate.

The distribution thus obtained, is without any sacrifice of what we
will call "functions," and at the same time avoidance of half the

valve gearing and other details required when each cylinder is pro-

vided with a separate set of valves.

The main frame as seen, is made of wrought iron channel bars,

riveted together. These are to be buried in a solid bed of concrete,

which also extends to the front to receive the engines, the whole

forming a level floor, flush with the top of the framing. A founda-

tion thus made presents advantages over cast iron bed plates bolted

on top of a foundation, and is cheaper in construction.

There will be critical observations and experiments with this

plant, when it is set at work, and we predict an efficiency that has

not been exceeded. The work is well done, but without any
" finish," which is an objection for a pumping plant of the kind,

where paint should be applied on all surfaces wherever possible.

The scheme reflects much credit upon both Mr. Jackson and the

district engineer, Mr. Greene, especially in respect to a remarkable

economy attained in first cost, without sacrificing anything in

efficiency and endurance.

The air pumps and condensers we hope to illustrate in a future

number.

A PIPE LINE FOR COAL.

Mr. W. C. Andrews, of New York, proposes to convey coal in a

pipe line, and the scheme is by no means as chimerical as may at

first appear. The coal would have to be pulverized at the mine, and

there is a question as to any loss by that, because a good deal of coal

has been pulverized for economy of use, and as fuel or power would

be cheap at a coal mine, there is no great impediment to pulverizing.

The fine coal would have to be mixed with water, but this would

soon drain off from a dump and leave the
'

' culm '

' in good order for

compressing, or use. The system would have to be a gravity one. So
long as the pipes have slope enough to keep up a strong current there

will be no clogging, but to force the current by pressure, as Mr.

Andrews proposes, will no doubt lead to clogging—a thing that

happens in conduit pipes whenever there is opportunity. The amount
that could be conveyed would be enormous.
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ONE THOUSAND HORSE POWER ELECTRIC HOIST.

THE) THOMSON-HOUSTON CO., BOSTON.

The drawing on the page opposite will look familiar to engin-

eers and mining men, except as to the immense electric motors

'mounted on the main shaft. The design is by Mr. E. H. Booth,

formerly of this City, and now with the Thomson - Houston
Company, as an engineer in the mining department of the Company's
business.

Reasons for the employment of electric motors for large hoists,

aside from their being situated where direct steam or water power
are not available, are given in the following descriptive matter sent

with the drawing:
'

' The rapid hoisting of heavy loads from deep mines by the
direct application of the power to the reel shaft, without the inter-

vention of gearing, offers the most favorable conditions for the use
of the electric motor in hoisting work. Much greater economy can
be shown in the use of power, while a high hoisting speed can be
safely and easily attained—a matter of importance where large

quantities of ore are to be handled. Herewith is illustrated a direct-

acting electric hoist, using flat wire rope, operated by two multipolar
type motors, one on each end of the reel shaft, each capable of develop-
ing 500 horse power or having a combined output of 1,000 horse
power. This hoist is designed to raise a load of 10,000 pounds,
exclusive of rope, from a depth of 2,500 feet in one minute. Of
course for hoisting and lowering men, or for other purposes, any
desired speed can be obtained at the will of the operator, powering
can be done under complete control of the motors and without the
use of the brakes, when desired. Brakes of a very powerful and
effective type are used, being drawn together by rods above and
below the reel shaft, so that all parts move in parallel lines, dis-

tributing the wear equally on the brake shoes and applying the
pressure at two points in each shoe equally distant from the center.

The shoes are also pivoted at the center, so as to quickly adjust

themselves to the faces of the brake wheels. The clutches are of

the jaw type, that portion of the shaft upon which they slide being
hexagonal in form. Both clutches and brakes are operated by
cylinders using compressed air. A small air compressor driven by
an electric motor is placed at the center of the hoist, supplying air

for this purpose. The compressor requires no attention whatever,
being automatic in its action, stopping when the pressure in the
receiver forming its base reaches a certain point and operates entirely

independent of the hoist. Two sets of valves actuated by hand wheels,

one for brake and one for clutch, are placed convenient to the operator

on each side of the center of the hoist, each set controlling the brake
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and clutch on its side. A powerful, reliable and positive means of

operating both clutches and brakes is thus provided, requiring prac-

tically no exertion on the part of the engineer.

The extreme compactness and simplicity of this machine, as com-
pared with direct-acting hoisting engines, fitted with their compli-

cated cut-off valve gear, will at once be noted. Only about one half

the space is occupied as by steam hoists of the same capacity, insur-

ing a considerable saving in buildings and foundations alone, while*

the economy of the electric motor in the use of power, makes its

application to direct-acting hoists, requiring large power, of the

utmost importance in a commercial sense.
'

'

A WARNING TO THE PTJBLIO.

Prof. Hilgard, of the University of California, sends the following

in respect to the " Ohio Fruit Company's California Cold Process for

Preserving Fruits, Vegetables and liquids :"

It seems that a quiet but active canvass is being made in this

State, and probably elsewhere, under the above caption ; and the
circular is headed by a notice that " Anyone printing or selling

directions not obtained from us will be prosecuted to the full extent
of the law. " " Compound Extract of Salyx '

' is the sonorous name
under which the alleged new nostrum is advertised.

The name of this
'

' Compound Extract '

' is incautiously suggest-

ive of salic}dic acid. An examination of the sample fruit distributed

by the canvassers accordingly shows, in the liquid around the fruit,

one third of one per cent, of salicylic acid ; which, of course, is well

known to preserve fruit, as well as other vegetable and animal
matter, but is better adapted to the preparation of show specimens
than to preserve for human consumption. Doubtless there are

persons who may for some time take such doses of the well known
preservative with impunity ; there are others with whom its use
would in a short time create very serious disorders of the digestion

;

and there are those whose digestion is wholly arrested when such
"preserves" are eaten.

Anyone is at liberty to take his choice as to which of the above
classes he considers himself as belonging, and may take his dose of

medicine with his dessert if he chooses. But should anyone desire

to do so it is quite unnecessary for him to pay the
'

' Ohio Fruit Com-
pany '

' at the rate of eight dollars a pound for what he can get at

retail for one dollar and a half. Nor need he be alarmed about the

fruit company's threat of prosecution. The use of salicylic acid

(elsewhere forbidden by sanitary regulations) is guarded by no
patent, and never has been. That of " Coffee C " sugar, prescribed
by the company, certainly is not. All are at libert}^ to sweeten
their fruit according to taste, and to spice it with the antiseptic acid

without asking leave of anybody. E. W. Hilgard.
Berkeley, Cal., June 17th, 1892.
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PEABODY'S VALVE GEARS.

In our review columns will be found a notice of the book above,

and remarks upon the author's power of description. The follow-

ing, culled from the work, will be found to contain a " genesis ' of

the subject of engine valves in an unusually concise form.

"The valve gear of a steam engine consists of the valve, or

valves, for admitting steam to, and exhausting steam from, the
cylinder of the engine, together with the mechanism for giving
motion to the valve, or valves. The discussion of valve gears is

therefore of a fact kinematics or mechanism ; the extent and impor-
tance of the subject, make a separate presentation of it desirable. The
larger part of valve gears derive their motion from one or more
eccentrics ; of such gears, the plain slide valve is the simplest.

Other valve gears are best studied after an examination of the plain

slide valve, since they accomplish the same results, and by analo-

gous methods.

The valves of locomotives, marine engines, and other reversing

engines are commonly controlled by a mechanism called link motion;
this mechanism has also the property of giving a variable cut-off.

The mechanism consists essentially of two eccentrics, one for full

gear forward, and one for full gear backing, together with the
eccentric rods and the link. The eccentric rods are attached to the
link, at or near the ends, and the link is slotted or otherwise
arranged to receive a block on the end of the valve spindle, on a

radius rod, or the end of a rocker, as the case may be. The link

motion takes two forms ;
in one, known as the Stephenson or shifting

link, the link is moved on the block, to reverse the engine or vary
the cut-off; in the other, known as the Gooch or stationary link, the
block is moved in the link to accomplish the same object.

A plain slide valve, set to give an early cut-off, is liable to give
either an excessive compression or an early release, or both. A sin-

gle valve under the control of a gear that gives a variable cut-off,

such as a shifting eccentric or a link motion, is open to the same
difficulties ; and in addition the compression varies with the cut-off

though to a less degree. For a stationary engine a large compres-
sion may be undesirable, and a varying compression is always so.

To avoid these difficulties two valves are frequently used ; one,

called the main valve, has an unvariable motion, and gives the

admission, release and compression : the other called the cut-off

valve, gives the cut-off only, which may be varied without affecting

the other events of the stroke. The cut-off valve may be placed in a
separate valve-chest, or it may be placed on the back of the main
valve, thus giving rise to two separate types of double valve gears.

It is important to obtain a clear conception of the principles of

double valves, and then all existing forms of double valve gears

may be readily understood, and a gear for a given purpose may be
easily designed, or else it may be shown that a satisfactory design is

impossible."
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EXTRACTS FROM A NOTE BOOK
[by "techno."]

No. XYI

ON DRAUGHTING SWEDISH METHODS EUROPEAN SHOP PRACTICE.

AN ENGEISH PLAN FOR FORGING SHEETS HOW TO DRAW A DUMP
CAR SWEDISH INK PALXETS LUBECK STEAMERS.

— The present is as good a place as I will find in these

notes to set down some views on draughting that have come up since

we landed in this older country. Here in Sweden especially, there

are some points of interest to one who has worried for months, to

know just how machine drawings should be made, as to the scheme,

the amount of tinting, coloring, and daubing that should not be

employed, and out of it all, with some aid from my uncle, I have

arrived at the conclusion for one thing, that I know very little about

the subject. Here in Sweden the drawings are the principal part of

a thing to be made. The art is a congenial one to the modern

Swede, who, very much unlike his ancestors, has become scholastic,

wears gloves and glasses, and is effeminate. He is all the time

speaking of his humble country, and all the time thinking it is the

greatest country in the world, peopled with an exceptional race. I

do not like to criticize in harsh lines a country and people, the best

I ever hope to see, but all the world has faults, and here there are

the objections named of a tendency to scholastic pursuits with a

kind of contempt for the practical part.

My Uncle, who sees everything, and forms opinions about every-

thing, says :

'

' These Swedes of our day are an example of the

reversal of extremes. People never stop half way, they slop over,

so to speak. The descendants of those hard-headed old pirates that

once gloried in privations and exposure, have gone to the other

extreme and do not even have the manly games, such as hammering

each other in the face, smashing their fingers at ball games, break-

ing their legs at foot ball. They caper nimbly to the notes of a lute

and would all be instantly smashed, by Charles XII, if that old

chap would turn out of his grave for a second term."

This, however, has nothing to do with draughting, except the

national trend is to do more draughting than hard work. It is well

done—too well done, is a waste of time and has no application

in construction, indeed rather the reverse. In England the art is

strained the other way—is pure utility, and, as I believe, as nearly



EXTRACTS FROM A NOTE BOOK. 565

right as can be. They commonly use white paper, that is, paper

that was white at first, pencil in the work and then trace the sheets

in a clear manner and pile the original sheets away as lumber or

destroy them. The lines aie clear, in the right place, just enough

of them and no "mistakes." No one can describe what is meant

further than to call it practical and sufficient.

Here in Sweden it is common to work from a center line, each

way, and not uncommon to " figure from a center line," thatis,^give

dimensions from the axis, which is a piece of super-refinement to

bother workmen. Dimensions are laid down from the scale by meas-

urement, and not made up as is common in England and America,

mainly by computation. There is besides no commercial fitting in

of things to save expense, and as to time, that is not considered,

drawing being the main part.

The cost of construction, even at the low wages paid and long

hours worked, is more than in America or England, and as the

workmen seem pretty well skilled, I imagine that most of the prime

cost account lodges in the draughting and counting rooms, where

there is usually a force about equal to the one in the shop. The
methods are plodding, and as they say in England, are "provincial, 3 '

in so far as small implements and processes, but the work done is

good, and I will say right here, that no bad work has been seen since

we left home, except what is called merchant work in England, and

that is only rough—very rough. In Belgium, Sweden and Ger-

many, indeed all over, there seems to be in iron fitting a tendency to

extreme exactness and good finish.

To continue the draughting matter. I remember a story of my
Uncle's, relating to a skilled draughstman who found himself

stranded "out west," and made application for work at a jobbing

works, he came across. He worked off a small sheet in his best

style, and handed it in as an example. The firm owners were much
pleased and astonished, but doubted if their people could understand

such fine drawings. They had some dump cars to make, and

wanted a drawing for that. The applicant was equal to the occasion

and said he would draw the work without charge. He went early

in the morning, hunted up a web of 52 in. Manila paper, borrowed

a trestle board from the pattern maker, and a framing pencil from

the carpenter. In an hour he had ready a drawing, full size, fear-

fully and wonderfully made ; figured with a blue pencil !

The carpenter would not wait until the owners arrived to inspect

the drawing, but carried it off vie et armis, declaring it was the best
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drawing he had ever seen. The owners were much pleased and the

tramp draughstman was at once "installed."

Between the first and second drawing -there is a wide range of

degree. Both extremes are right ; so are the intermediate grades,

and in finding out and adapting lies the skill that owners want in

a draughting room. Professor Durschnitt taught us the higher

method, and left us helpless so far as pencil sketches on wrapping

paper, a kind of drawings necessary in all machine works.

In England they have a method of taking out forgings, that

commends itself. Some one handy with a pen, sketches the forg-

ings, free hand, or without much attention to scale, with copying

ink. The sheets are then put into a book and press copied, the

original sheets which are merely foolscap paper are sent to the
'

' smithy. '

' The drawings thus made look wonderfully well. The
figuring is " wTrit loud " and very plain and to the " forging " size,

instead of, as is common and also unreasonable, leaving a smith to

allow for finishing. He is not supposed to be skilled in that matter,

moreover does not know where pieces go, and should never be

bothered with making out finish sizes from rough dimensions. I was

much impressed with this method of laying out forgings, and

believe it to be a great step in advance of the old forging sheets,

and much cheaper, also more systematic. At a large works

in England they let us examine one of the forging books. It was

like a ledger, indexed, and in no case did the forgings for one

machine require more than a page. There being no scale followed,

large pieces are condensed and small ones enlarged. The figures set

all right, and such figures I had not seen before. They were in

imitation of roman type and clear enough for a blacksmith !

In Sweden there was noticed a peculiar kind of ink dishes that call

for notice. They consisted of a metallic box, pewter I think, filled

with red wax, and a curved glass dish, like the crystal of a watch,

pressed down into the wax when it was soft. This makes a good

strong job and wonderfully neat ; but that is not the main point.

When ink is to be made they breathe on the bottom of the dish to

dampen it and then rub the ink without water until it is complete

as a "paste," which is then thinned with water. One would think

that under some conditions there would not be enough moisture

from the breath, perhaps not, I describe what was seen.

-The steamer down the Baltic was all my Uncle prom-

ised, and something more. The engines were new and wonderfully

well made, the feathering paddles made no jar and could scarcely
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be heard. The boat was clean, swift, and orderly. The food was
good, or rather was everything wanted, except the '

' smorgosbord "

which is imperative in a Swedish meal. It means a kind of prelim-

inary meal, eaten at a separate table, and consists of various odds

and ends, such as anchovies, salted vegetables, caviare, hard bread,

butter, bits of cold meat, and mainly a glass of " branvin " (burn-

ing wine) a kind of native brandy, corresponding to German
"Kiimmel." It is a curious custom, easily learned, and has the

distinction of a name for which no etymology could be found.

We came to lVubeck in good time, and of this I will write far-

ther on.
(lo be Continued.)

M ' » Bs

FERRO-MANGANESE BRONZE.

Mr. B. F. Jones, of this City, a well-known foundryman, when in

Europe some time ago, looked into the subject of ferro-manganese

bronze, and arranged to act as agent here for its importation. Find-

ing that the duty on the metal prohibited importation, he set about

making experiments here for producing it and sent some speci-

mens to the University of California, where tests were made
and the following table prepared by Professor F. G. Hesse, and the

superintendent of the machine department, Mr. J. A. Sladky. The
quantities in the fifth column are remarkable, showing an enormous

tensile strength.

The metal, examples of which have been sent here, is homogen-

eous throughout the fracture, and on the surface presenting a much
finer appearance than the imported ferro-manganese bronze, of which

examples were also sent for comparison.

Cube A

Cube B

Bar A

Bar B

RodF

RodB

Size.

0.92" ht.

0.91" ht.

0.53" dia.

0.52 ' dia.

Cross
Section.

Elonga-
tion per ft.

Breaking
Strain.

Crushing
Resistance

0.4935" 25700

0.4760" 27200

0.50" 15900

0.50" 14200

0.2198" 2.25" 15200

0.21038" 2.10" 13950

B. S. per
square inch.

31800.00

28400.00

69151.09

66302.28

C R. per
square inch.

52077.00

57142.65
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FORGING PRESS WITH AUTOMATIC FRICTION GEARING.

THE E. W. BLISS COMPANY, BROOKLYN, N. Y.

The drawing above, furnished by the E. W. Bliss Company, of

Brooklyn, New York, answers graphically a question that has

many times been asked ; that is, why punching, shearing, forging

and other powerful machinery of the kind is thrown into motion

abruptly by means of positive claw clutches. The custom has been,

the world over, to mount the first mover of such machines loosely on

the shaft, and when a stroke was to be made, a
l

' through-pin-clutch '

was thrown in, causing a destructive blow on the parts, disagreeable

to hear and unmechanical in nature.
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In the case of forging presses this might be accounted for by a

desire to retain some of the qualities of a steam hammer with the

objections that apply to concussive action, but the true answer to the

problem is, no doubt, that " it was always so."

It is a pleasure to observe that the most prominent firm in this

manufacture, and for that reason the most likely to do so, have so

far abandoned the " percussive " clutch as to apply to their machines

frictional starting devices, as shown in the drawing and have

thereby earned commendation from all those who employ machine

tools of this class. The makers send the following description :

'

' The construction of the automatic friction clutch which avoids

these difficulties, will be understood from the annexed illustration of a

press adapted for very heavy forming, forging and punching. A
pressure on the foot treadle shown releases a weight which actuates

a powerful friction clutch. In order to avoid too sharp an action of

this weight it is connected at its lower end with a dash-pot.

After the shaft has made one complete revolution a cam releases

the friction clutch, bringing into action at the same time a brake, and
thus stopping the slide at the highest point of the stroke.

The large gear wheel, instead of revolving continuously, is, with
these new clutches, keyed on to the shaft, and at a standstill until

the clutch is thrown into action. This constitutes an additional

advantage in avoiding wear of the shaft and wheel.

There is nothing about these clutches which is liable to get out of

order, and for whatever wear may be occasioned by continuous use
easy means of compensation are provided.

The press shown is one of a series of 11 sizes. It weighs about
25,000 pounds, and has 54 inches between the uprights, thus adapt-

ing it for gang punching, the operation of cutting and forging dies

set side by side, and long bending dies."

The employment of frictional devices for stopping and starting

heavy machinery has always been known to possess the functions

required, that is, the application of a cumulative force in starting, and a

sudden release in stopping. This function, to so call it, was especially

desirable when the momentum of running parts had to be called into

action, as in the case of punches, presses and so on, but the limita-'

tion of the method was found in the frictional mechanism itself,

which could not be made durable.

Lately, however, there has been great advances made in the con-

struction of friction clutches, and we imagine that, in the case of the

K. W. Bliss Company, it was the want of durable devices of the

kind that delayed the application of frictional starting gearing on

their heavier machines. The devices shown are the subject of pend-

ing patent applications.
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NEW ENGINE VALVE GEARING.*

Mr. J. H. Hoadley, of the California Engineering Company,

representing the Wheeloek Engine Co., of Worcester, Mass., pre-

sented and explained, at the last meeting of the Technical Society,

a set, or system of engine valves, shown below.
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New Wheelock Engine Valves.

These valves are illustrated in the drawings herewith, in which :

Fig. 1 is a part side, part sectional view of an engine, cylinder

and valves, illustrating the nature of the invention.

Fig. 2 is a perspective view showing, separate from the cylinder,

the skeleton plug or valve-seat frame, with the inlet valve and

exhaust valve.

Fig. 3 is a side view of the same.

*Before the Technical Society of the Pacific Coast, June 3d, 1892. Reprinted hy permission.
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Fig. 4 is a horizontal section through one [end of the skeleton

plug, valves and valve-operating devices.

Fig. 5 is a transverse section through the valves and valve

seats.

Fig. 6 is a front end view of the valve-operating mechanism.

Fig. 7 is a side of the rocker, showing its cam or groove for

working the exhaust valve.

Fig. 8 is an opposite side view, showing its cam or groove for

working the steam inlet valve.

Figures 9 and 10 show a modification in the cam mechanism, or

operating parts, adapted for engines wherein a rotating shaft is

employed, instead of an eccentric and rod for imparting movement
to the valve-mechanism.

Mr. Hoadley's remarks were as follows :

" This valve was invented by Edward K. Hill. It is of new form

and construction entirely. The valves are made in sets complete.

This frame contains the entire valve mechanism. The cut-off and

exhaust valve are on one side, and the live steam on the other side.

In the Corliss engine the valves are at the four corners, so to speak
;

these are at each corner below the piston. The Wheelock engines, as

made since 1885, were mounted on a single block, an individual

valve for each block, the valve moving up and down by means of

links inside the cylinders.

The present valves are of the gridiron pattern. They give the

greatest port area of any valve system. While the Corliss only has

a port area of 7}4 per cent, of the cylinder area, this engine gives

about 18 per cent., which permits a full throttle pressure on the

piston. No engine has ever accomplished that before, and of course

this engine has ranked itself among the first in economy.

The main thing that this system was prepared for is marine

work. A complete set of valves can be carried on board a steamer, so

that an engineer can drive the old valves out and put in new ones

without changing anything ; or he may easily remove the valve

system and inspect or repair it, and replace it in a very short time.

This does away entirely with dash, or vacuum pots, that are

necessary for their automatic engines. The valve is thrown back by

steam pressure on the valve stem. There is a small spring in this

model for the purpose. In a working engine this spring is not nec-

essary.

For stationary work this engine is very desirable, especially for

electrical apparatus. The valves will permit one hundred and fifty
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revolutions a minute, a speed that has never been attained by any

other liberating valve gear ; the highest I have known is one hun-

dred and two. With this valve gear, if 3-ou will notice, there is no

movement required for the hook to eateh hold of the block, as it

merely drops about one eighth of an inch.

The importance of this system is that it places makers of steam

engines upon the same basis. It becomes a matter simply of quality

and workmanship. All engines can be made to develop the same

economy in regard to steam consumption. Manufacturers can buy

the valve systems, bore the holes in the cylinder castings and press

the valves in. The entire systems are all made by one concern, and

furnished to different makers. There are six firms now that have

contracted for the valves, intending to change from the Corliss

method to this.

The importance of the cam movement is that these valves are

never moved under pressure. It is not very easy to explain this with-

out a personal observation. (Explaining on model.) While this

exhaust port is moving, you will notice that the other does not

;

the pressure is on that valve now, and we see that the exhaust

port is opening, letting the steam out of the C}rlinder all the time

the exhaust port is open, and the live steam valve is stationary.

The exhaust here is closed, and the live steam valve just ready

to open. Now, wdiile that opens on this side, the exhaust port has

just been closed, and is stationary, so it is not moved under pres-

sure. The consequence is that the valves operate very lightly and

the friction on the engine itself is nominal.

Another important point is that this engine regulates itself per-

fectly, something I don't think any other engine has yet been made
to do. The governor to give a full opening of the port has only to

move three eights of an inch, and the least I have ever seen on a Cor-

liss engine has been three inches for a full opening, or closing valve.

Another point in this is the securing of a slight throttle pressure,

owing to this cam movement. The steam is let out in ample time

without creating any back pressure at all on the piston.

There is yet another point : The fact of its being impossible to

wreck the engine by getting water into the cylinder. It does not

hurt the engine at all to get a flow of water into it, because in

the absence of pressure inside— the exhaust port exhausts the

pressure on the steam valve— this valve lifts from this side, and

allows the water to escape. The valve can be lifted out four inches

if necessary.
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DISCUSSION OF THE FOREGOING REMARKS.

Q.— " Can you give any comparative figures with Corliss engines

as to economy ?
'

'

A.— "They will guarantee to excel all other engines five per

cent, with this new valve. A comparative test has just been made
in the Bast, between a compound engine of this class and a com-

pound Corliss engine, and it excelled the Corliss 15 per cent."

Q.— " Do you consider the Corliss engine an economical, high-

class engine ? '

'

A.— " There are Corliss engines and Corliss engines, according as

to how they are made. I do not suppose any automatic engine, so far,

has beaten the Corliss engine except the Wheelock. Up to date,

these have been the accepted automatic engines. '

'

Prof. GaeE.— " I remember seeing a statement some time ago of

a Corliss engine in the Bast running at the rate of 125 turns per

minute. '

'

Mr. HoadeEy.— "The best that I know of in this respect

is one at Providence, R. I., and that ran 102 turns."

Q.— " Is this engine in actual operation in this City ?
"

A.— " No. The first engines of this class that have been sent to

the Coast, are three for the Albion Bight and Water Co., at Portland,

Oregon. There are two of the old style, gridiron-valve type, in use

in the Chronicle Building."

The President.—"I call upon Mr. G. W. Dickie for his

opinion upon this subject."

Mr. Dickie.— " One of the remarks that has about ' paralyzed '

me in regard to this subject is this : 'That the builders of marine

engines would only have to bore four holes.' Now I hope that

will not succeed. I will go out of the business when I merely have to

bore holes, and receive the rest from the valve makers.

This valve, I have no doubt, is very good under certain condi-

tions and for certain purposes. It may find a place, perhaps, for

small engines. For marine purposes, and for very large powers, I

do not think that that kind of mechanism is sufficiently substantial.

The mechanism that operates the valve, slot, and roller, I am afraid,

would wear rapidly in a very large valve. This system may be

carried out in stationary work, but I think it can not be employed

in marine work, because the conditions of the cylinders vary so

immensely between one revolution and another, at sea in rough
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weather ; and all these devices, which are worked out very nicely,

fail at the time when they are expected to be most effective.

I am prejudiced in speaking of this valve gear ; I have seen

many operated— I don't know how many, and I have tried

to do something in this line myself, but, I am sorry to say, I had

to give it up. I heard the same assertions made over twenty years

ago, that it would only be necessary for a marine engineer to put up
a frame work, bore the holes, and some concern will send the

valve gear, and one engine will be as economical as another.

I do not think that condition will ever obtain in regard to marine

engines especially, that one will be as economical as the other. I

have tried to make them alike and have found some economical, and

others not, and we could not always tell the reason why.

The facility with which one can insert valve sets is a good point,

but I was rather amused to hear that it would be necessary to stop

at sea to do that sort of thing. As a rule a valve is pretty bad if you

can't get into port with it, and it would have to be very bad indeed

before permission would be given to stop at sea and take the valve

out to look at it ; it would have to be entirely useless before that

would be allowed."

Mr. HoadIvEy.—-"I referred to the general work of stationary

engineering. I disagree with Mr. Dickie in the matter of the valves

not being supplied to other makers, because I think this has already

taken place. Competition through the eastern country is in such

condition, that it means a great many failures, and a great deal of

poor work ; and it is putting the very best makers in the United

States on a level with the lowest. One noted firm in the Kast, that

I can mention, never went outside of their doors for an order until

this time; now they cannot get enough work to keep their facili-

ties employed, and work which they would not have allowed to go

out of their place five years ago, they now try to believe is pretty

good."

These valves can be made to almost any size desired, and much
stronger than the example, (which is for a 12-inch engine), and

all the dropping gearing comes away entirely. When arranged for

marine use, it is a separate proposition altogether, and it is made
very solid and substantial. I have been to sea a little myself.

Mr. Dickie says that a valve would have to be very bad before

permission would be given to stop. That is so, but if a valve

is leaking so badly that several tons of coal are lost a day, it is
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easy to run with a low pressure cylinder, when a valve can be taken

out in a few minutes and another put into place.

"

Mr. Dickie.—" I think you underestimate the time. In remov-

ing a valve weighing half a ton, or a valve of an engine of any

size, a few minutes do not amount to much. I tried to get one out

tonight at six o'clock. It was not out when I left. Valves are

supposed to come out very easily, but when they have been used

where there is salt water they are not apt to come out as readily as

they went in. Driving metal to metal, it becomes locked together

in a manner sometimes very difficult to separate. I have seen

valves of the gridiron type—have made some myself—and I have a

very vivid recollection of boring the whole thing out. And that, I

think, would occur very frequently in a valve set like that, driven

in metal to metal, and where salt water is apt to come in contact

with metal surfaces."

Mr. HoadeEy.— " I have had no experience with that valve on

salt water, but I have had something to do with probably six hun-

dred of these engines of the old style ; that is, the exhaust on one

block and live steam on the other block— a valve on each block

—

and I never had one stick yet, that I could not drive out with a light

sledge hammer. Two blows would always take it out. I have never

had any trouble at all when the engine was cool. They are bored

on a taper and are readily removed."

Mr. Dickie.—"The conditions are entirely different with land

engines ; there the valves will remain in very much the same condition

as when put in ; but when they come in contact with salt water, I

have met with considerable trouble in removing them. We have

no difficulty with land engines, but with marine engines we have a

great deal of trouble."

Mr. Hoadeey.— " There are several preparations that can be

put on them to keep the salt water from attacking them."

Mr. Dickie. — "We have gridiron valves in the "City of

Pueblo," built by Cramp, who did not design the engines. They

were designed by some one in New York. The engine is

economical and has given very good results ; but they have never

repeated it— I do not know why. '

'

The working model of these valves, above referred to, for a

stationary engine of twelve inches bore, can be seen at the office of

the Risdon Iron Works, in this City.



576 HIGHSPEED DYNAMO ENGISE.

HIGH-SPEED DYNAMO ENGINE.
EASTON & ANDERSON, ENGINEERS, LONDCN.

The engraving above is printed from a photo-plate made from

a wood engraving, the first of the kind that has been prepared for

Industry. It, of course, lacks much of the finish of a wood
engraving, and is, in that respect, unlike illustrations that have
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hitherto been employed, but is a correct representation of the

original, and conveys a clear idea of the details and design. We
have reproduced the drawing as an experiment, and also to call

attention to a novel feature which will be further noticed presently.

The engine is one being exhibited in L,ondon under the name of

the "Stoker Compound Engine." It is of 60 horse power, and is

driven at 450 revolutions per minute. We quote as follows from a

description in Industries, London, from which the illustration is

taken.

'' By careful design the steam distribution'has been arranged with
the view of securing the maximum economy of steam, and the
momentum of the moving parts has been reduced as much as possi-

ble by making them light, though abundantly strong, and is counter-

acted by special arrangements, so that the thrust on the connecting rods

is always kept in one direction and the noisefrom reversal is avoided.

Very ample surface has been allowed in all the bearings, with facili-

ties for taking up wear wherever required, and special attention has
been paid to efficient lubrication. Although running at this exhi-
bition with a ' Pickering ' governor and ordinary eccentrics to work
the valves, this engine is well adapted for regulation by means of
crank-shaft governors, which have been so applied to it."

It is the sentence in italics, which we have so distinguished, to

which attention is especially called. It will be noticed that there

are two plain extensions on the top of the steam cylinders, and it is

to this, no doubt, reference is made in the sentence just referred to.

If so, it is a copy, or imitation, of the engines made by Mr. M. B.

Dodge, of this City, one of which, as our readers will remember,

was shown in the last exhibition of the Mechanics' Institute, and

which has been previously noticed in this Journal

We were of the opinion, then and now, that the nature of this

invention and its importance in high speed engines is not under-

stood here, and has not commanded the attention it merits. Some
evidence of this is seen in the application of the method by one of

the most famous firms in England.

The trunk extensions of pistons passing into the chambers,

seen on the top, reduces the area on the top of the piston, the

annulus there being equal to an initial cylinder of a compound
engine. The steam, after acting in this annulus, is passed to the

bottom of the piston and expanded for the return stroke. This

trunk has a further object, it causes a partial vacuum on the down
stroke, counteracting the gravity and momentum of the reciprocat-

ing parts, permitting high speed without knock or jar. The effect
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is hard to be understood inferential^, but if an engine, so fitted,

is changed from one method to the other by destroying the vacuum
in the superimposed cylinders, the effect becomes instantly apparent.

The trunk extension has also the advantage of providing a long

bearing and guide for the piston.

There is, of course, the objection that the walls of the cylinder

are exposed to steam at different temperatures and increased conden-

sation from that cause, but this is a small loss when compared with

the countervailing advantages of the system, especially for high

speed. The engine shown, if supplied with steam at high pressure

could be operated as a quadruple expansion one.

aS»-

SOLUTION OF THE SILVER PROBLEM.

Mr. C. A. Stetefeldt, the well known mining engineer, whose

attention has naturally been directed to the silver problem, in a

letter to the editor of the Engineering and Mining Journal, pro-

poses a solution of the whole matter, as set forth in the following

extract from his communication.
" The United States Government should establish a factor}'- of

silver buttons under the supervision of the Director of the mint.

It would not be safe to leave this important business to private enter-

prise, because of the danger of putting buttons of inferior fineness in

silver, on the market.
The ball is to be set in motion \yy providing the arm}r and navy

with silver buttons, then the employes of all departments of the

civil service are to follow.

No Senator or member of Congress wr
ill be admitted to the

sacred halls of the Capitol unless he wears a full set of silver

buttons.

The President of the United States will decline to receive any
caller unless he or she wTears silver buttons. Why not ? Is a man
permitted now to appear before the President without a coat—in his

shirt sleeves ?

The individual States will at once perceive the necessity of

taking up this important matter. The uniforms of the militia will

be provided w7ith silver buttons, and all the officers of the State and
municipal governments will shine with silver buttons. But the

wearing of silver buttons will not stop here. While a law forcing

the people at large to adopt this custom would not be constitutional,

a much more powerful agent can be brought into requisition,

namely, fashion.

Would it be so difficult to gain the aid of a Mrs. Astor or

Vanderbilt in this national enterprise ? The dudes of New York
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would take up this fashion with delight and would parade Fifth

Avenue in silver buttons, and every respectable dog would bark in a

silver collar. How beautiful would the leader of New York's Four
Hundred look in silver buttons !

•

The fashion once established by the leaders of society, every
man, woman and child in the United States would cry for silver

buttons !

To intensify this desire it would only be necessary to make a law
prohibiting persons who have served a term in state prison, alder-

men of New York City and Chicago, and members of the California

legislature to appear in silver buttons. No respectable citizen

would like to be taken for an ex-convict, or a boodler alderman, or

for a member of the California Legislature.

It would be reasonable to assume that every man, woman and
child of the sixty millions population of the United States would
consume, on an average, ten ounces of fine silver in buttons. This
would require 600,000,000 ounces of fine silver, until all demands
for buttons were satisfied.

But my silver friends in St. Louis wT
ill say that then the consumption

of silver will stop, and the old deplorable status will be re-established

because it is evident that the new generation will wear the buttons
of those who have passed away to the land where dividends from
silver mines are not known. This can easily be remedied.

Make it a custom, nay a law, that when a man dies all his silver

buttons are buried with him. Undertakers would have to make oath
that this had been done, and a violation of the law would make a

man's will null and void, and the State would confiscate his

property."

LARGE VESSEL.

There is now being built at Port Glasgow in Scotland, a very

remarkable vessel for carrying rice from India to Breman, in Ger-

many, for a German firm of rice millers. The vessel is 375 feet

long, 48 feet beam, and draws 25 feet of water. The net tonnage

is 3,822, and the carrying capacity at least 7,500 tons. There are

five masts, with an enormous spread of canvas, that is supposed to

drive her 13 to 15 knots an hour, but the sails are supplemented

with a triple engine, capable of propelling at seven knots an hour.

This vessel, called the Maria Rickmers, is less than the French ship

France, which recently visited this port, but not much less.

The France is also 375 feet long, and has one foot more beam. It

may be noticed that all these large vessels recently built, have been

for long voyage service. The Great Eastern was by reason of her

time in port a failure for trans-atlantic service.
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AMERICAN ENROLLMENT.

The New York Nation, in commenting upon the recent act of

Congress in admitting the City of Paris and the City of New York

to register under the American flag, *says :

" The passage by Congress, with scarcely any opposition, of the

bill to admit the Inman steamers City of Paris and City of New York
to American registry, is a notable event, and must be considered the

beginning of a great reform in our shipping laws and in our com-
mercial polic3r

. The mere fact that the Inman company is required

to build additional ships of the same aggregate tonnage in American
ship yards, is a very small price to pay for such a concession. It

will be impossible henceforth to resist the petitions of other Ameri-
can citizens who own foreign-built ships to have them put under the

flag of their own country. It will be impossible long to resist

the petition of other American citizens to be put on a footing of

equality with foreigners in respect of the ocean carrying trade.

What an anomaly and injustice it is which allows British, Nor-
wegian, Chinese, Hawaiian, and all other vessels that come to our
ports and fetch and carry all kinds of goods for such freight money
as they can get, but denies to our own people the right to own these

very ships unless they are sailed under a foreign nag. You may
own a British built ship and sail it under the flag of San Domingo
as long as you please, carrying American products out and foreign

products back, but you cannot get the protection of your own coun-
try for your property. The negroes of San Domingo can come here

with British-built ships and enter into competition with our people

in the ocean carrying trade without the slightest restraint, but our
own people cannot buy a British ship and get an American registry

for it on any terms. The glaring injustice of this discrimination

against our citizens must make itself felt ere long, now that Congress
has taken one step in the right direction. It is said that the admis-

sion of the two Inman steamers was due to a galling discovery at

the time of the Chilean difficulty, that we had no swift transports

capable of being armed. If this is the true explanation it is the

only good thing that the Chilean difficulty has brought us.
'

'

To this comment may be added that Mr. Cramp will now have

an opportunity to construct ships at the same price it can be done for

in England, as he claimed he could do in the North American

Review some time ago. We do not doubt his ability to "con-

struct " ships at the same cost and just as good, but how he can do

so out of material at an advance of 80 per cent, or so on British

prices and supply ships at the same cost, is a problem.
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MEDICAL HUMOR.

In the March number of Industry there was published a very

witty address delivered by a clergyman before the Western Society of

Engineers. Mr. Hubert Vischer, C. K., of this City, sends the

following as a companion piece to Mr. Haney's address.

It is a post graduate speech by Mr. Frederick Taylor of the New
York Stock Board, before the Faculty of the Post Graduate Medical

School, of that City, at their annual dinner last year. Mr. Taylor said:

" If you wonder how it is that an outsider like me has been per-

mitted the privilege of a seat with you at this banquet board, I would
remark I am not entirely without right to be here, because I have
studied medicine ; that is to say, once upon a time when I was a

young man I attended lectures. If, when you contemplate the color

of my hair, you are disposed to locate that time somewhere about
the close of the last century— well, you are not very far from right.

But no matter just when it was, for several seasons I sat beneath the

fluent Dunglison, heard the stately Gross, watched the dramatic Pan-
coast, followed the metallic Bache, and listened to the unique Meigs— at the same time devoting myself with equal assiduity to billiards,

tenpins, boat-rowing, and all other divertisements peculiar to medi-
cal students. You've all been there, and I am sure you know how
it is yourselves.

As the result of my— labors (!) I ultimately got, I don't say I

was entitled to, a diploma in a green tin box, and I bloomed upon the

world a full-fledged M. D.
For some time thereafter I consumed much midnight oil in study-

ing maps, looking for a place wherein to hang out my shingle.

After mature deliberation, however, I concluded to hang it out
nowhere, prompted to this conclusion by the conviction that there

was no room for me at the bottom of the profession, and by the sus-

picion that I hadn't the capacity to climb to the top, where, as Web-
ster says, there is room for everybody.

Since then, gentlemen, I have often thought if I had decided
otherwise, how different would have been the fate of some commu-
nity, and I have often wondered if that community, wherever it may
be, ever dreams how close a call it had, and what it has escaped.

You remember the Confederate soldier who, at the close of the

war, felicitated himself by the reflection, ' Them Yankees do 'pear

to have got the best of us, but I'll be goll durned if I hain't killed

as many of them as they did of me.' Well, if there is anything
about which I feel sure it is that I would have killed more of any
community in which I might have located than they possibly could
have killed of me. Perhaps in my decision not to practice I made
a mistake. I certainly think so when I look into your faces, so

suggestive of all the creature comforts, and so indicative of content-
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ment with the lot of life. But if I did make a mistake I am eon-

soled by the reflection that I erred, as they say Lincoln always did,

on the side of mercy— mercy to the community to which I have
referred.

Instead of going out into the world looking for patients to devour
— to devour my prescriptions— I stayed here, and am associated with
the thousand doctors in daily attendance upon a patient, in a white
marble building at the corner of Wall Street and Broad.

I dare say, gentlemen, that, out of your combined experience,

you think you know all about patients ; but I tell you until you
have tackled the patient I refer to you have much to learn, because
of all patients that ever bothered doctors that patient is the boss.

Like unto your patients in many respects, it is unlike them in that it

never dies. Your patients always do, at some time. Your patients

all pay you for attendance upon them, except, of course, those from
whom you can't collect anything ; at least you never pay for the

privilege of attending anybody. But it is very expensive at times

to wait upon the patient I refer to ; indeed, there have been times

when that patient has cleaned the doctors out by the score. But,

otherwise than I have stated, the patient is just like yours. It has
its good days and bad ones, up today and down tomorrow ; now
strong and likely to be better ; again feverish and certain to be
lower. It has its time of depression, suspended animation ; death
seeming sure, rigor mortis set in ; but, as I have said, it never dies

;

on the contrary at ten o'clock the next morning it is always as lively

as ever, and ready for all its doctors.

And the doctors— in some respects they deserve credit. For
instance, their devotion to and concern about their patient. It is no
uncommon thing for them to lie awake or to walk the floor all night

on account of that patient. Does worry about your patients ever

rob any of you of sleep ? And in the matter of professional

etiquette— why, gentlemen, there is not an instance on record of any
of our doctors tampering with one of your patients. Have not some
of you, at times, meddled with our patient— to your sorrow ?

But, seriously, I am very grateful to my good friend Dr. Roosa
for the invitation to be here tonight, and I am proud of the honor
of being permitted to sit with you in the enjoyment of this so

delightful feast, because though I know enough, of course, to know
that I don't know anything about medicine, I still know enough to

appreciate that, of all the great professions, yours is the highest and
noblest to which one can devote himself.

I am aware that there are those who hold one other profession

higher and nobler ; but, while I would not by so much as a breath

detract from the beneficence of that profession, I feel that a broken
leg or disordered liver occasions more mental and ph3Tsieal discom-

fort, and demands more immediate relief, than an irregular soul.

The doctor's presence is at times a matter of life and death, and
he must be had on the instant, but I have hardly ever known of a

case in which the dominie couldn't be waited for till the next morn-
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ing, unless perhaps it was a case of matrimony, and then the
trouble was largely, I think, imaginary. If the contracting parties

could only have been brought to see it, neither of them would have
lost anything by waiting till the next day.

We might possibly pull through without the dominies, but the
conscientious and skillful physician is a vital need of every commu-
nity. We cannot without the aid of his helping hand scramble over
the ropes into the twenty-four-foot ring of life ; we turn to him after

every round, to make us ready to answer to the next call of time
;

and though we know he cannot prevent the inevitable ' knock out

'

that awaits us all, we look to him to put off, to as late a date as

possible, the time of our throwing up the sponge.

There are many reasons why you should be very proud of your
profession, gentlemen ; but I think you ought to be specially proud
of it, because, of all the professions, it has, within the last quarter cen-

tury, made the greatest and most rapid progress. It has been a fad

of mine to collect books about the late unpleasantness between
the sections, till I have stacked up in my library several hundred
volumes on the war. The other evening my friend the Hon. John
Jay Knox, while looking them over, turned to me and said : I

have a set of books I would like to add to your collection, a dozen
volumes published by the Government, the medical and surgical

history of the war, and yet,' said he, ' a prominent physician told

me the other day, to my surprise, that the books have no value
except as curiosities, because the medical and surgical sciences have
so far advanced since their publication.'

Gentlemen, I do not believe that a statement like that could be
made of any other one of the great sciences of the day.

But I have talked as long as I ought to, and have not yet said a
word about the text which Dr. Roosa assigned to me. Frankly,
gentlemen, the occasion is one of such jollity all around that I don't
feel like talking about anything so big and so serious as the toast for

which I am put down, and if I did I don't believe you are in the
mood to listen to me,

You remember, on the first Sunday after General Sherman had
occupied the city of Memphis he was surprised that none of the
churches were opened. Forthwith he ordered that on the next Sunday
they should all be opened. Whereupon he was waited on by the
minister of the First Episcopalian Church, who confessed himself in

a dilemma, because the prayer book called for prayers for the Presi-

dent of the Confederate States, and he feared that prayers for Mr.
Davis might be offensive to the general. 'Oh! nry no,' said the
bluff old general, ' not a bit. I don't care whom you pray for. If

you want to pray for Davis, do so. He needs your prayers, mighty
bad. Abe Lincoln is all right, and he can get on without them.'

Well, gentlemen, I think the country is all right and can get on
without speeches by me or by anybody else ; and so, without tres-

passing further upon your indulgence, I yield the floor to the gentle-

men who are to follow me, and from whom I know you are anxiously-

waiting to hear."
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THE TECHNICAL SOCIETY.

This Association held their regular meeting on the third of last

month at their hall, 819 Market street, this City. There was a very

full attendance.

The following new members, having been balloted for, were

declared elected :

John W. Gray, Hydraulic Engineer Oakland, Cal.

Mark B. Kerr, Civil Engineer San Francisco, Cal.

Prof. Willard D. Johnson, U. S. Geological Survey . .Berkeley, Cal.

John H. Wallace, Civil Engineer San Francisco, Cal.

Three names were proposed for membership and referred to the

Board of Directors lor their action.

A communication from Mr. George G. Belmor invited the Society

to witness certain tests to be made of a smokeless steam generator,

made by the Belmor Smokeless Steam Generator Company, of this

City. The Society was asked to appoint a representative to be

present during the time the boiler is undergoing the evaporative

tests. *

The President appointed a committee of three, consisting of

Messrs. J. D. Isaacs, C. E. (chairman)
; Carl Stetefeldt, K. M., and

H. C. Behr, M. B., to examine and report upon the experiments.

The following communication was received from the American

Society of Civil Engineers :

'

' The American Society of Civil Engineers has accepted the duty
of organizing and conducting the deliberations of division A, of the

World's Congress Auxiliary of the Chicago Exposition. The sub-

jects devoted to it are those relating to Civil Engineering.

The meetings of Division A will be held in Chicago, and, it is

expected, will take the place of the Annual Convention of the

Society for the year 1893. The sessions will be similar in all

respects to the ordinary conventions, except that the deliberations

will be participated in by engineers from all parts of the world.

Papers will be classified, advance copies, probably in abstract,

sent to those competent to discuss them, and every arrangement
made to add to the value of the proceedings.

It is not thought desirable to send out invitations promiscuously
to write papers ; but that the best result will be reached by selecting

men to write who have had special experience in particular branches
of work, to be followed by discussions from others.

The object, therefore, of this circular is to ask your Society to

name one of your members to aid the Committee of this Society

having the matter in charge, by the suggestion of persons who are
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in position to furnish papers, which would be a credit to American
engineering and of general interest to the profession.

Prompt action is desirable.

[Signed.] F. COUJNGWOOD, Sedy.

This matter was, by a resolution, referred to the President for

answer, and the following communication was sent in reply :

Your communication of the 25th ultimo to the Technical Society
of the Pacific Coast, has, by a resolution of that Society, been
referred to the writer for reply.

In compliance with this resolution and your request, I will name
Mr. C. B. Grunsky, C. E., Flood Building, this City, as a represent-

ative and competent engineer to cooperate with your committee in

the matter referred to in your communication.
[Signed] John Richards, President.

Mr. Marsden Manson, chief engineer of the State Harbor Com-
mission, then read a paper entitled " The Circulation of the Atmos-

phere of Planets," which was discussed at length by Lieut. J. P.

Finley, also by Chas. B. Hill and Professor Gale.

We much regret our inability to republish this paper, and the dis-

cussion thereon. It shows a great amount of original inquiry in a

field of great scientific interest. A synopsis would be unintelligible

to a reader and unfair to the author, but as an extra edition has been

printed, copies of the paper may be had by addressing Marsden

Manson, C. E., State Harbor Commission, 10 California Street, this

City.

Mr. C. E. Grunsky presented a paper on the practical usefulness

of irrigation engineering, and the necessity of providing means of

acquiring and disseminating knowledge in this science, and suggest-

ing the creation of a Chair of Irrigation Engineering in our Univer-

sities. This paper is reprinted in another place.

Mr. J. H. Hoadley, representing the Wheelock Engine Co., of

Worcester, Mass., exhibited to the members an improved form of

a steam engine valve, which he fully explained in its details and

manner of manipulation, answering various questions and criticisms

by interested parties. His remarks and the discussion thereon are

given under another head.

The next regular meeting will be held at the Society's rooms on

the 1st of July, at which time a paper will be presented by Mr. H.

P. Frear, of the Union Iron Works, on the ordinates of a launching

curve, or the path of a vessel when being- launched ; illustrated by

diagrams taken from launching the steamship Peru, on the 11th of

last month.
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ELECTRIC GENERATING PLANTS.

IMPULSE ENGINES.

There is not in the whole range of constructive engineering a prob-

lem presenting so much diversity, not to say confusion, as electric gen-

erating plants. The enormous dynamos proposed by Mr. Ferranti, and

the limit of 500 horse power, by others ; the triple expanding engine

of the Corliss class, and the high speed single cylinder type, central-

ized and divided power, with a dozen more mechanical questions,

seem farther from solution than any other important problem of the

kind that can be referred to, and the strangest part of all is, that this

diversity of practice is not due to undetermined electrical problems,

but to what we call regular mechanical engineering. The Engineering

and Mining Journal has recently commented on this matter, and our

present purpose is to add to the matter a prediction that in the final

settling down to a " type '

' the dynamo engine will not be a recipro-

cating one at all. If late reports published are reliable, there

only remains at this time a lack of experience to confirm and develop

these results to make the "steam turbine," or impulse engine, it

may be called, the standard electric one.

If one will consider the amount of detail and bulk that is added

to a dynamo engine by reciprocal motion, there appears a powerful

incentive to adopt the direct or rotary type to that purpose ; but

among the whole of the tribe of engines coming under the head of
'

' rotary ' there seems little hope or promise of success for dynamo
driving, except the turbine. There has been a wonderful concen-

tration of skill upon rotary, swash plate and other engines, not recip-

rocating, without a corresponding amount of success. The mechan-

ical, or operative impediments are insuperable. It requires only a

moment's time to point out the weak points of excessive strain,

differential wear, excessive speed, faulty steam distribution, and

other conditions in this class of engines that human skill is not

likely to remove, but the impulse engine has only one impediment

of principle thus far, which is low steam economy.

We may see some proof .of this being the coming motor, or rather

the motive part of dynamos, in the compact form and direct applica-
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tion of both single and double acting engines. Granting that main-

tenance is equal in the two cases, certainly the most perfect generat-

ing machine is one wherein the dynamo and engine are integral parts

of one machine. The ideal dynamo is a steam one with intervention

of the fewest possible parts between the boiler and the armature, and

when these parts can with reasonable economy be reduced to a sim-

ple wheel, without metallic contact, there will be a strong tendency

in that direction.

A period of evolution must be gone through as in all other

inventions of the kind. No matter how obvious the final end may
be, we imagine ten years must elapse before the real place of the

steam turbine is known and it has reached its limitations. It is not

yet four years since the first experiments of Mr. Parson were given

out, and they appeared in a form to command much attention,

because the results had been computed beforehand and realized as

they were computed. The Dow engine, in this country, came still

later, and in a mechanical aspect is a better engine than Parson's.

It has a radial flow of the steam, the increasing diameter corre-

sponding approximately to the desired expansion, thus dispensing

with the nine wheels at first employed in the Parson engines, but

the later designs, as we believe, have been much simplified, with an

increasing economy, until experiments show results that may well

claim earnest attention.

Substituting a little encased machine that one can pick up and

carry, for a reciprocating engine that weighs tons, takes up ten times

the room, and costs in proportion, is a revolutionary proposition in

steam engineering, if a reasonable economy can be attained, and of

this we have some assurance in the water wheel practice of this

Coast. It is not many years ago when anyone proposing to employ

the impulse, or spouting force of water on wheels, would have

found themselves in the same position as they will at this time in

claiming that steam can be used in the same manner.

A most wasteful application of the impulse method by "injectors"

has not hindered them from finding a permanent place in modern uses,

because of the simplicity of the apparatus and the completeness of

adaptation to numerous purposes, and a less wasteful method appli-

cable to a much wider range of purposes, forebodes a future of the

steam turbine, especially as an integral part of dynamos.
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ELECTRICITY ON COMMON RAILWAYS.

There is just now going on a good deal of talking and writing

respecting the use of electric motors on standard railways, especially

for urban traffic, and there are a good many reasons why the system

is preferable to steam locomotives, but in most cases those writing

and speaking of the matter call it electricity superseding steam power.

Any innovation of the kind will be sooner understood and adopted

if people would stop talking of '

' electric motive power. '

' An elec-

tric motor on a locomotive represents the boiler and engines, which

we may say, are taken from the engine and placed in a station, from

which the power is sent out to the engine through the motor.

In this manner, it is a problem admitting of generalization to a great

extent and does not " work out" at all, as is popularly imagined.

For example, one hears that we will soon have electric locomotives,

and the tons of dead weight now carried can be dispensed with.

This is another mistake. The tons of dead weight is an essential

part of a locomotive, performing an indispensable function, and if

the steam power is removed, an equivalent weight of something else

must be added.

There enters also into the problem a principle in mechanics which

is sometimes called inter-dependence, and a very important one in this

case. An automobile machine like a steam locomotive is independ-

ent within itself, and not dependent on other engines. The disable-

ment of one engine extends no farther and need not disturb the traffic

of a road beyond the train it is drawing, but if the power is central-

ized or distributed from a station, then the whole traffic of a line

depends upon the maintenance of the generating plant.

A cable railway, or an electric one, compared with a steam or

horse car route, illustrates the matter. When the cable or the cur-

rent stops the whole traffic is suspended, but the traffic drawn by

horses or steam goes on without liability to such detention. On the

other hand we have the inefficiency of the horse system, the danger,

smoke and heat of the steam one, so the final end, or '

' survival of

the fittest," must be left to time and evolution, despite the prophecy

of those who proclaim the substitution of steam with what they call

" electrical power. " Wholesale predictions of sweeping change, as

said in the beginning, only discourage and hinder progress in the

advancement of electrical methods that are now giving promise of

wide application in what we call standard device.



MYSTERIES OF ELECTRICAL PHYSICS. 589

THE MYSTERIES OF ELECTRICAL PHYSICS.

The late lecture and demonstrations berfore the Royal Society in

London, by Mr. Telsa, has set us one step forward in the expected

discovery of corelation between heat, light and electricity, and the

all pervading "ether," which is the medium or cause of all.

The part contributed by the lecturer was to furnish inferences

from the phenomena of alternations in electric currents. The com-

mon dynamo produces about eighty alternations or reversals per

second, but in the new Telsa machines the alternations have been

raised to 1,000,000 or even more, with new and astounding results,

and, as he remarked, the '

' experimenter entered a new region of

mystery." It was discovered, for one thing, that while an ordinary

current at 2,000 volts would destroy life, one at 50,000 volts caused

no harm and could not be felt at all. The current could be passed

through a sheet of vulcanized rubber, like light through a pane of

glass, and of course insulation by the common methods is useless.

One of the most important results that may follow such investi-

gations, one that will alter the whole human economy, will, no

doubt, be a source of dynamic force, unmeasurable and universal.

Pure speculation is not worthy of much attention, but when
men like Sir William Thompson, Faraday, Maxwell, Crookes, and

others set seriously at work to discover the occult causes that lie at

the bottom of electrical phenomena, it may safely be assumed there is

more than speculation to be dealt with, and that they are within

some hopeful distance of discovering the natural source and relations

of light, heat, electricity, magnetism, and with these, no doubt, the

complete laws of motion and matter.

Mr. W. E. C. Gordon, in a recent article in the Nineteenth Cen-

tury, says, on the subject of Molecular Physics :

1
' Professor Crookes has shown that the forces contained in this

bombardment are immensely greater than any forces we have yet

handled, many millions of horse power being contained in an ordi-

nary room. Owing, however, to the forces being in every possible

direction they neutralize each other, and no result of them is per-

ceivable to our senses ; but if ever we discover how to so direct

their courses as to send the majority of them in the same direction,

we shall have at our disposal forces as much exceeding any we are

now acquainted with, as the blow struck by a bullet exceeds the

force required to pull the trigger of a gun. In fact, as Mr. Telsa
put it in his lecture, ' We shall then hook our machinery on to the
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machinery of nature.' It is because they hold out to us a hope,

however distant, of some day so guiding the ether storm, that the

experiments of Nickola Telsa are of such transcendent interest and
importance.

Professor Crookes, in his experiments on 'radiant matter,' has
given us the first hint of a method of directing what, for want of

more exact knowledge, we will call the molecules of matter. With
the appliances at his command, however, he was unable to impart
any great change of direction, but he succeeded in making that

change manifest by reducing the disturbing forces acting against his

directing force. In other words, he pumped out from glass bulbs
and tubes nearly all the air or other gas that they contained, and the

comparatively few particles left were then free to travel in any course

imparted to them, without much change caused by collision with
others. This special direction was imparted by means of electricity,

and gave us the beautiful phenomena of phosphorescence and radi-

ant matter, which are so well known in these experiments.
By means of suitably shaped terminals a stream of molecules is

focused on a given point. If a piece of carbon or platinum is placed
at that point it becomes white hot under the bombardment, from
identically the same cause which causes a sheet of flame to appear
when a cannon shot strikes an iron target. If a ruby, or other

phosphorent material, is placed there it glows with its characteristic

color, and if a little delicately balanced vane, or windmill, is placed on
one side of its fans it rapidly revolves. The forces available in these

experiments were, however, almost indefinately small, being, as it

were, merely flying spray from the great torrent into which we have
not yet been able to penetrate."

ELECTRICAL NOTES.

The three Siemens Brothers occupy a prominent place in the

electrical industries of our day. One resides in St. Petersburg, Rus-

sia ; one in Berlin ; and one in London. In Berlin, Siemens &
Halske is incomparably the greatest firm in Germany, and by some

standards the leading one in the world. Siemens Brothers, of Lon-

don, employ two thousand men, principally in the preparation of

submarine cables and attendant apparatus. They own their own
steamers for laying cables, and execute the greater part of European

orders for this kind of work. The circumstances of this country do

not favor the growth of such extensive individual industries, unless

combinations are included under that head. Of the two a combina-

tion is, in many respects, preferable, even in so far as the effect upon

smaller industries ; also in having less of the " paternal idea," which

is, or ought to be, repugnant to the people of this country.
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The Westinghouse Electric Company, of Pittsburgh, has been

awarded the contract for incandescent lights at the World's Fair in

Chicago, and the Committee on Grounds and Buildings ask that a

bond of $1,000,000 be furnished for faithful performance. It is not

quite easy to see what this bond is for after the contract is let. The
Westinghouse Company have a stronger incentive to honorable ful-

fillment of their contract than even a million of dollars represents,

and there is something to be explained. The electrical operations

at Chicago from the beginning have not been characterized by the

good faith and open emulation that could have been desired, and

this bond is no doubt, a kind of finessing operation.

Mr. Royal K. Ball, of New York, proposes in arc lamps, a flat,

rectangular carbon in combination with a round one, the flat one

arranged to vibrate edgewise as consumed, by means of a wave guide

at the side. This should give an endurance to the flat carbon equal

to its increased section, but it seems doubtful if this will repay for

the added mechanism required, especially as the cylindrical carbon

would be consumed more rapidly than in the common arrangement,

and renewals would be required just the same, or even oftener. If

moving surfaces are admissible, and increased section is desirable,

one of the carbons could be made in the form of a cylinder and be

given a rotary motion, which would be easier to produce than a pen-

dulous or vibratory one.

'

' The Americans have been so largely occupied in developing the

use of the alternating-current system of distribution that they have
almost entirely overlooked the method of emplo3Ting storage batteries

in central electric light stations, or in conjunction with them in sub-

stations. Only two or three towns have made use of accumulators
in this direction, but in this country, in Germany, France and Austria,

these batteries are used to a large extent. We have, for instance,

secondary batteries in use in the stations of the St. James and Pall

Mall Company, the Chelsea Electric Eight Company, and the Ken-
sington and Knightsbridge Company in the Metropolis, and we
believe also in a few provincial towns. In Germany storage batteries

are utilized in the electricity works of Barmen, Hanover, Dusseldorf,

Dessau, Berlin, Bamberg, Darmstadt, Bremen, Breslau, Stettin, etc
;

in France, in those of Paris, Eyons, Toulon, Montpelier ; and in

Vienna in Austria ; and Stockholm in Sweden. In most of these

cases the secondary batteries serve the purposes of acting as regula-

tors in the supply, of furnishing light in conjunction with the dyna-
mos, and of supplying light solely when the demand is inconsider-

able. There is, no doubt, that by the installation of accumulators
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in central or sub-stations a saving in working expenses is affected,

since it is possible to shut down the generating plant when the light-

ing requirements diminish. It is for this reason, and for the general
success of such combined plants, not surprising to find that attention

is now being drawn to the subject in the United States with a view to

the more extended use of storage batteries in that country."— Mechanical World.

Messrs. Kaston & Anderson, a well-known firm of engineers, in

England, have been constructing some electrically driven street cars

by means of a worm-wheel, or screw on the armature spindle, mesh-

ing into a tangent wheel on the axle of the car, and as all the run-

ning parts admit of being completely enclosed, and are both cheap

and simple, the method seems one that is very suitable for the pur-

pose. From a drawing published, it seems the motors are supported

in trunnions to permit the yielding of the axle in respect to the

frame, and this too seems simple enough, but, of course, no gearing

at all is preferable, if an economic motor can be made to run at the

speed of the axles, as in the "Short" system. Of this there seems

to be some doubt at this time, and as
'

' tangent gearing '

' is durable

when properly made, the scheme above is worth considering.

Mining Notes
A scheme of some importance is now being carried out in the

Couer d'Alene mines in Idaho. A tunnel is being made after the

manner of the Sutro one at Virginia, to tap six different mines at a

level of 2,000 feet from the surface, which is deeper than we
supposed any of these mines had reached. The tunnel is the same

size as the Sutro one, and will be, when completed, two miles long.

There is always a chance in such tunneling schemes of finding ore

veins that do not crop out, and this can be counted on as a margin if

the established traffic will afford a revenue equal to interest on the

investment in the tunnel.

The McArthur-Forrest process is summed up by the Engineering

and Mining Journal, as a doubtful improvement on existing methods,

of extraction, except for certain ores and under certain circumstances,

which is true of almost any process other than a "fake." The

authority above named says of the McArthur-Forrest process, that

" Ores containing arsenic and tellurium have proved obstinate to its

charms, while those containing free fine gold, the so-called coated
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variety, and auriferous iron pyrites, have been successfully treated."

The fascination of new discovery in gold-saving processes, renders

all those interested in mining industry of that kind enthusiastic, and

as all are expecting cheaper and simpler methods to arise, it is com-

mon to overestimate at first any new process. Then follows a reac-

tion in which the whole thing is denounced, and then begins the real

life of any process with permanent merit. It finds its way gradually

into cases where it is suited, and finally becomes established. This

will, no doubt, be the final history of the process under discussion.

The termination of the Hale & Norcross suit against the Nevada
Milling Co. is a delicate theme to comment upon. There is not one

in a hundred, among those who understand mining matters, that

doubts the fraud practiced on the mine shareholders, so that com-

ment becomes no more than '

' criticism of the courts,
'

' and the true

query, one of justice or venality in law procedure. It now remains to

be seen if the power of the courts is sufficient to, in any manner,

make restitution of the money that is claimed to be taken. The
Minijig and Scientific Press advocates turning the mills over to the

mines, which raises a problem, or rather two problems. The first, as

to how the milling was ever separated from mines ; and second, on

what grounds was it ever assumed that the mill owners would "turn

over the bullion' ' to the mines? This last query is a
'

' poser
'

' worthy

of Lord Dundreary, and is something " no feller can find out."

In looking over fine concentrating of the day, one cannot help

thinking there is some more '

' heroic
'

' and cheaper way of selecting

by gravity, than by means of slow moving agitated belts. The
stratum of sand and water is so thin, that time for settling metallic

particles seems scarcely required, and the room, investment, and

even power consumed, seems all out of proportion to the results

obtained. On the other hand, it may be said that there has been a

concentration of skill on such machines, and that they have all

assumed in the end, more or less the type of the batea, the pro-

genitor of all. Perhaps the whole system has got into a "rut,"

with the batea for a " guide,
'

' and if so there is opportunity for

radical change. Mr. Luther Wagoner, of this City, conducted

some years ago a series of experiments, and laid down a formula for

precipitation that should give some useful hints in concentration.
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The publishers of Industry were astonished by a proposition

recently received from an engineering firm offering to pay advertising

rates for a notice of some new machinery designed and made by the firm.

It becomes necessary again to state that the reading columns of this

Magazine are not for advertising purposes, and that no pay can be

received for such matter ; also that the publishers, in order to guard

against an impression that such pay is taken, have always refused to

insert, in the same issue, a notice of any new work or business, and

an advertisement of the same. No explanation of this is required.

Reading matter sold for a price injures the Journal and the business

represented. Industry is not conducted that way.

The launch of a large ocean steamer at midnight is a romantic

event. The glare of torches, and the roar of " wedging up," with

the attendant confusion, spectators mixed and wandering in crowds

about the vessel and yard, make up a memorable occasion. These were

the circumstances at the launching of the Pacific Mail Steam Ship

Peru on the 11th ultimo, at the Union Iron Works in this City.

This vessel has been constructed in a remarkably short time, and as

the Government work on the cruiser Oregon and coast defense ves-

sel Monterey, and other government work, besides the dock and

repair work, was carried on at the same time, and a force of 600

men on the Peru, it indicates something of the ship-building facilities

at the Union Iron Works. The Peru is 345 feet long, 45 feet beam,

29 feet deep, and will have a gross tonnage of 8,800. The engines

are triple expansion with cylinders 28, 41 and 70 inches diameter

with stroke of 4 feet, capable of developing 2,800 horse power.

This is the largest steamer that has been constructed on this Coast,

and has presented no difficulties whatever, except that the ship filled

the building-shed to within six inches of its sides. The Union Iron

Works will have to extend their ship-building room, or sheds for

construction. The other departments are crowded also, but these can

be '

' doubled up '

' with less trouble than sheds and slips can be pro-

vided. The development of the business is phenomenal, and its

commercial management, under the President, Mr. Henry T. Scott,

has been as successful as the constructing departments.
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The Examiner, of this City, maintains an office at Washington
for soliciting patents, which means, no doubt, that cases sent there

are farmed out on a commission, because any fair fees exacted would
fall far short of employing any one competent to attend to that

business at Washington. This is not however the principal query

respecting a patent soliciting business so conducted, for clients on this

coast at least. It is commonly difficult enough after conference with an

inventor, and in most cases an examination of his improvement in

use, or practically applied, to frame a proper specification, and how
such a thing can be done by letter, is the query we present ? It is

seldom that applicants on this coast risk having their cases prepared

even by well known and responsible firms at Washington, and we
think the Examiner 's Pacific Coast clientage must be confined to a

class of inventions not requiring much skilled understanding, but

these are, perhaps, the kind preferred. If any of our readers have a

specification on some technical subject, prepared at the Examiner
Bureau, it will be a favor if they will send it for examination.

Mr. Arthur McKwen, writing in the Virgi?iia Chronicle, on the

7th of last month, hit upon a truth of such value that it deserves

reproduction here and elsewhere. He calls attention to the fact that

San Francisco is a "sea-port city," and whatever of natural advan-

tage there is here relates to ocean commerce. He says not one new
overland railway, nor a dozen of them, can have much effect on the

interests of the City. This is our contention and belief. There is

already an ample railway service to the Kast, capable of carrying all

there is to carry, and how more roads are to better the matter is hard

to see. As to competition, that is not worth discussing. There are

no means of maintaining competition, except so long as it "pays."

What we want is ocean commerce. If this condition is left out, San

Francisco has no more claim upon commerce than any inland city.

With it she is supreme. While criticising, we will also mention the

common opinion respecting an increase of population on this Coast

to consume products. How is an added population to consume sur-

plus products, when the only people that will increase business and

wealth are themselves producers ? The Coast is filling up quite fast

enough, except with agriculturists, or those who send their

products out of the country. What is wanted here is ocean com-

merce, not more trans-continental railways or more people, until

there is something profitable for them to do.
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The American Society of Civil Engineers has requested the

Technical Society of the Pacific Coast to appoint a member of that

body to confer with a committee of the Civil Engineers Association

respecting the presentation of technical papers to be read at their

meeting in Chicago next year. Mr. C. E. Grunsky, of this City,

has been appointed from the Technical Society for that purpose, and

it is trusted will succeed in sending, from this Coast, a number of

papers that will be highly creditable. There is, perhaps, no other

field, or section of the country, that affords better material both as

to subjects and people to treat them. Among professions here it

it may be said, without disparagement to others, that the civil engin-

eers are famously represented. Their works are bold, extensive, and

developed under circumstances that have called out much novelty in

both procedure and results.

Mrs. J. C. Winans, of San Mateo, has painted a number of large

pictures that have consumed years of effort, and is yet pursuing the

work after quite a large gallery is filled. The circumstance is in

itself remarkable, how remarkable we will not assume to say,

because not acquainted with the technique of art, but it is illustra-

tive of the natural gift and power of delineation. The conception

and execution of this work is evidently not a matter of train-

ing and execution alone, or even mainly, but is due to those same

causes that, under like circumstances, make eminent men and women
amidst a field of mediocrity. These paintings are shown to those

who will visit the gallery by appointment, and are well worth a trip

to see and study. They should come to the City.

The Traffic Association, which has occupied a good deal of atten-

tion for some months past, and might have done an important work,

has drifted from the newspapers, where the operations began, into
'

' politics,
'

' and that will possibly be an end of the matter. Had
the association worked with closed doors, and kept their council to

themselves, they would have been a power in the commercial affairs

of this City long ago, but there is too much " person " and too little

'

' public
'

' for that course. They might have drawn a hint from the

" Foundrymen's Association" of this City. So long as the

moulder's strike was dealt with in the newspapers nothing was

accomplished, but when a quiet organization, the membership of

which was not known, or even the place of meeting and the objects
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of the organization ; the strike was soon settled and ended. The
railway interest with its able and organized methods, is not likely to

pay much attention to newspaper movements.

The California Wire Works in this City has a large plant at

North Beach, where there is carried on an extensive manufacture of

wire and wire products. A cable recently made for one of the City

lines, five and a half miles long, was prepared in 52 hours. It

weighed 37 tons and required 60 horses to haul it from the works to

the power house. The total weight hauled was about 55 tons, or a

little less than one ton for each horse. Mr. A. S. Halliday, the presi-

dent of the company, was the original inventor of the cable railway

system, and has studied all the circumstances connected with cable

making, as well as the operation and financial problems involved in

this method of propulsion. It was a bold idea in its first inception and

the
'

' evolution " of it has not called for changes from the first plans

so radical or extensive as is common in the case of new and exten-

sive inventions. A cable road of our day is not different in its

essential features from the old Clay Street one.

In a communication from the Hon. Commissioner of Patents,

addressed to the Editor of Industry, there are the following

remarks.

1
' My attention is called to your remarks in the June number of

Industry, beginning on page 523, concerning models of machinery
which we shall use in the Patent Office Exhibit at the World's
Columbian Exposition at Chicago. I am pleased to be able to say
that you have taken an entirely mistaken view about the nature of

the models we shall send. Our exhibit will exceed in completeness

and value any similar collection ever got together. It is now ex-

pected to comprise about three thousand specimens, most of them of

excellent workmanship and finish. I hope for the sake of the

exhibit, that this matter may be corrected in your next issue."

We are glad to correct any wrong impression conveyed by the

remarks in our June number, above referred to. One in dealing

with constructing engineering of our day, is apt to acquire a poor

opinion of models, and connect them with a time when movements

and relations had to be practically demonstrated to be understood.

The extent of the display indicated, is astonishing, and it will no

doubt be as the Commissioner of Patents claims, a feature of great

interest at the exhibition.
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One of the most ingenious and useful small things met with for

some time is what is called a
'

' finger spade " to be used for garden-

ing purposes, an implement with a socket to fit on the forefinger,

and provided with a small spade, it may be called, at the end. The
implement can be worn with a glove, or without, and not only pro-

tects the fingers from dirt and injury, but permits all kinds of opera-

tions in weeding, and otherwise treating plants, lhat cannot be

performed with the bare fingers. The inventor, Mr. Thomas W.
Breen, of Sausalito, Marin County, Cal., is a gardener, and hit upon

this useful expedient to facilitate his own work. To meet a

demand from others who have seen the '

' weeding thimble '

' he has

begun its regular manufacture.

Messrs. Cahill and Hall, makers of the hydro-steam system of

elevators in this City, have been making a boring machine to prepare

hydraulic cylinders, that is a good example ,of special machine tool

practice. The machine is. 25 feet long, mounted on a massive

sole plate 21X5 feet weighing alone 19,200 pounds. The bars are 10

and 14 inches in diameter, mounted in sliding heads and have a vari-

able feed by means of change of gearing. The maximum '

' cuts
'

'

made this far are in bores of 22 inches diameter, ^i inch cut out,

with a feed of }i inch for first cut, and fyi to }4 inch for finishing

cuts. This machine confirms some views set forth in this Jour-

nal last year respecting boring, wherein it was contended that

a sole plate with simple bar supports, fitted for lineal adjust-

ment and simple gearing to drive the bar was all that was

wanted. The machine above referred to, which seems to have all the

functions required in general work, has less than half the parts that

regular machine-tool makers commonly think necessary.

The burning of the Fulton Iron Works, and the car works of

John Hammond, on the 29th of May, was a commercial loss to this

City not to be measured by dollars and cents. The Fulton Iron

Works, third in rank here among our engineering works, was

especially identified with local industry and conducted in a manner

to command the respect and regard of all others engaged in a like

business—was the boldest of all in the way of a diversified practice

that included everything from a mining bucket to a steamship. It

is scarcely five years since both the Fulton Iron Works and the Ham-
mond car works were burned before, and it is improbable that they
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will be built again with such dangerous surroundings, and where room

is so restricted. The loss in such cases is understood only by people

engaged in similar business. Patterns, drawings, collected data and

references, special implements and the like, cannot be bought to

replace what is lost, and then there is the further and greater loss of

disorganization.

Just at closing the forms of this number comes confirmation of

the death of Andrew Fraser, mining and mechanical engineer, of this

City—a great noble-hearted man in the prime of life, a friend of all

who knew him, distinguished in his profession and in all connec-

tions. He was foully murdered, supposedly by a native guide,

between Chihuahua and some mines, 200 miles inland, in Sonora,

Mexico ; when traveling on business for the Risdon Iron Works, of

this City, where he has been connected for several years past. His

relations with the Company and its officers were such as make his

loss like one of a family. He was 54 years old, a member of the

Technical Society of the Pacific Coast, and will be mourned by a

wide circle of friends, here and elsewhere.

Comments.
The terrible circumstance of flood and fire in the upper Alle-

gheny Valley, at Oil City and Titusville, Pa., is but an extreme

penalty of encroachment on water lines. The tributaries of the

Ohio, and that river itself, are subject to enormous floods. Half-

way between Pittsburgh and Cairo the high water reaches about 65

feet. All tributaries rise in proportion from 10 to 40 feet, the Alle-

gheny still more, and as there is no law or regulation to prevent

encroachment on these levels, the water no more than subsides until

people begin to press back again within the danger line. The
incentive is strong. It is provoking to see lying between one and

normal water levels, acres of land worth thousands, or even hun-

dreds of thousands, of dollars, which is not submerged oftener than

once in three years, lie idle and unoccupied. The danger is forgot-

ten in this desire of gain, and people press forward to be again and

again drowned out with loss of life and property. It seems a proper

function of the law to prescribe lines beyond which people shall not

build or maintain structures or business to endanger life ; in fact, it

is a special duty of the law to guard people against danger in cases

of the kind.
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Messrs. Carnagie, Phipps & Co., of Homestead, Pa., are no

doubt strong supporters of customs taxes, or tariff on imported

implements, but find it to their interest to buy tools abroad to be

employed in making work for the Government. A foreign journal

says this firm has recently procured in Germany a circular cold saw
90 inches in diameter, to cut armor plates. This machine was no

doubt imported free of dut}^, on the principle suggested by the U. S.

Gun Commission some years ago, who recommended that Whit-

worth tools for making guns be brought from England, because
'

' the Government could import the work free of duty.
'

' There is

certainly nothing about a cold saw of any kind that would strain the

capacity of our own machine-tool makers. This is not the first nor

even the second time the Carnagie firm have purchased implements

abroad, but then their doctrine of protection is for the " other

fellow."

A number of our contemporaries are extracting happiness from a

report that certain Welsh firms, among them Messrs. Morewood &
Co., intend erecting tin-plate works in this country. There is no

doubt of it, if the present premium or tax of 75 per cent, continues

to be levied on the product. The Welsh will, no doubt, build such

works here, and proceed to buy out those now built, by American

owners, so we will have the advantage ol being employed in an

almost unskilled industry, and the profits of the business sent to

England. Those patriotic people who hastened to import all the

tin plates in Wales, previous to the assessment of the present duty,

would feel no reluctance in selling their works to any foreign buyer

that offered. The doctrine of self-interest is the crowning vice of

our day. The man who stands out for principle is becoming obso-

lete, and when one reads of the spirit that actuated those who built

up the country at the beginning, and endured the sufferings at

Valley Forge, it sounds like tales of the Arabian Knights.

The Chief Commissioner of Railways in New South Wales,

Australia, in a recent address at the Railway Institute, in Sydney,

gave credit to American locomotives, that to say the least, was not

comfortable for English makers. The Commissioner had ready a

long array of facts and quantities not set out in mathematical pre-

cision, consequently will be called in question, as all statements of

the kind may be, but will be hard to controvert. The engines

referred to were made at the Baldwin works in Philadelphia, and so
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far as can be seen were typical American locomotives, down to the

much derided "cowcatcher," which is, no doubt, an useful append-

age in Australia. Mr. Eddy, an engineer who was present, supple-

mented the Commissioner's remarks with a number of additional

facts in favor of American engines, and also
'

' bogie cars,
'

' to carry 22

tons of goods, which have recently been introduced on the South

Australian lines.

The Builders' Exchange, in Pittsburgh, are imbued with the idea

of monopoly, and have carried their doctrine into practical effect

by disputing the right of any one to build houses in that city, except

members of their association. To carry this principle into effect,

they refuse to sell material to outsiders, and otherwise prevent them

from executing contracts. In so far as the Builders' Exchange, this

seems a very efficient means of increasing their earnings, but the

other part of the community, who are not members of that guild,

and who pay the taxes and foot the contractors' bills, will no doubt

have some opinion in the matter, or ought to have, considering they

number about a thousand to one. When people become imbued

with an idea of unequal rights, there seems no limit to their demands
and exactions.

In the last annual report of the North Dakota Railroad and Grain

Warehouse Commission, there appears the following paragraph :

" In nearly all cases where the Commissioners have, after careful

consideration and investigation, made a request or a demand that a

wrong be righted, the railway companies have been prompt to

acknowledge their error and right the wrong. We think that rail-

roads are useful and necessary institutions ; the}^ are agencies of the

state, it is true, but the state would not be benefited by striking

them down or crippling them so as to prevent their accomplishing
the ends for which they are constructed. The power to regulate

should not be construed into power to destroy, and as railroads are

necessary factors in the building up of great states, we would recom-
mend that a moderate course be pursued toward them, and that

more railroads be invited to invade our broad domain, for com-
petition will do more to reduce freight and passenger rates than
legislative enactment. '

'

The Railway Review, from which the above is taken, says, in

comment

:

"It is evident that these gentlemen comprising the board of

commissioners, have the best interests of their state at heart, and
propose to do all within their power to foster them, regardless of the

demands of both unreasoning and unreasonable men, who would
from ignorance or design limit their usefulness.

'

'
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The Ohio Valley Manufacturer says a tariff, when once made,

should not be disturbed for ten years, and thereby would destroy

one of the main objects of the tariff, which is the speculation which

changes in prices permit. In ten years a tax distributes itself over

various commodities in so far as internal trade, and its effect is less

felt, but in that way, how are the favored industries to reap any

benefit ? The importation of tin plates last year is an example.

The patriotic people who wanted to promote this industry in the

United States, bought all the tin plate they could find in foreign

markets, and hurried it into the country before the high rate of duty

was imposed. The same thing is true in other cases, and it is the

sudden disturbance of prices that makes the harvest for those who
are prepared, as Ben Butler was with his bunting factory. Our con-

temporary is wrong. The tariff, to serve the objects or its benefici-

aries, should be altered just as often as prices become stationary.

In late numbers of Ejigineering, Iyondon, there has been a con-

tinued illustrated article called ' 'A Short History of Bridges. '

' The
subject is extremely interesting, but it must be questioned whether

it is on the whole creditable to an art that should long ago have

taken on some uniformity. In so far as iron and steel have been

introduced as material for bridges, during forty years past, it is

natural to look for changes and modification, such as would arise

in such cases, but when we consider that wood and stone bridges

have been built ever since civilization began, and the theories of

static forces is more than 2,000 years old. it becomes a question

whether the wonderful diversity of bridge design is creditable to

civil engineers.

The economic distribution of material, as well as some of the

destroying forces and conditions of endurance, have been the subject

of comparatively recent discovery, but why ten or twenty bridges of

like span, and for the same purpose, should be made to the same

number of different designs, is not quite clear to a constructing

engineer of our day. It is probable that a great share of the diver-

sity in bridge design comes from a desire on the part of civil engin-

eers to create something distinct each time a new bridge is laid down.

There is also a doubt as to whether civil engineers are as fertile in

the contriving faculty as their mechanical brethren. We are speak-

ing now of the sense in which these terms of civil and mechanical

engineering are applied in this country.
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There is a feature of English drilling machines that we think

deserves attention here among the makers of such tools. We mean
tapping attachments for driving screw taps. A good share of Eng-

lish machines are made with a ready slow motion and a clutch for

reversing the spindle, so that holes to be tapped are finished before

taken from the drilling machine. There are several kinds of devices

for the purpose, and while the method is of no use whatever in regu-

lar manufacturing processes, it is very convenient in jobbing and

irregular work. Not only does tapping on drilling machines save

time ; it secures true work. It is very seldom that a hole is tapped

true by hand, and if made true, there must be setting, trying and

adjustment that consumes time.

The Railway Review mentions the use in France of a "grade

indicator," that is mounted on locomotives and shows at all times

the grade of the road over which the engine is passing. This is con-

crete common sense, and as the indicator is no more than a double

leg glass tube filled with liquid and provided with a scale for the

slope, we think the sooner it is applied to all engines the better.

If such an instrument was fixed in a cab, the engineer might not

only derive useful assistance from it in running, but would in a few

trips learn the profile of a road, that would by other means require

a long time and be uncertain in comparison. The gauge above men-

tioned is 15 feet long with vertical legs at each end, but such a

length is certainly not necessary. One four feet long, or a curved

one, would answer the same purpose. A common level acting on

the same principle is only 24 to 28 inches long, and an accurate

level much less, a suspended weight, or pendulum, might answer

the same purpose, but would be subject to vibration.

This is a day of tests. Our exchanges come burthened with tests

of compound, triple and quadruple engines ; tests of boilers, ships,

mills ; tests of everything—tabulated, arranged and set forth in all

the minuteness of precision. Taking engine tests alone, it is safe to

assume that technical journals and technical literature generally, is

twenty per cent, tests. The matter is overdone, and tests by reason

of their redundancy are becoming like paid expert testimony, good
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for what they are worth. Observed phenomena of whatever kind

has value, but when connected with commercial objects, as most

reported tests are at this day, they are not worth very much. They
are expensive when conducted in a proper manner to determine scien-

tific results, and require for that reason a heavy " donation" from

some source. It is not long ago when the trial of a steam engine

was an event of importance, and one of confidence. Now it is

neither, however fortified with diagrams and formulae, because the
" margins " are narrow and the attendant circumstances so varied.

There is often discussion in mechanical journals respecting the
1

' height of cutting tools,
'

' and it would be a comfort if some one

would explain what is meant by the term. The angles of edges

applied in turning must be. expressed in respect to a tangent of the

surface, the axis of rotation, or the shank or stem of the tool, other-

wise there is no meaning in the phrase. In common shop parlance,
1

' height '

' in such a case means above and below an imaginary level

plane through the axis of the piece being turned ; but even this

means nothing unless qualified by the angle of the tool laces. The
only constant thing in the case is the angle of the inner tool face in

respect to a tangent, and if terms to indicate this were employed,

one could gather some meaning from the discussions, but not other-

wise. Height means nothing, because a tool when set with reference

to a piece can be revolved around it without airy change of the

relative positions of the tool and the work.

"The Railway Review of May 21st, gives the following particu-

lars of the work at Niagara Falls :

" It is stated that there are now engaged to work on the Niagara
tunnel over 400 men, while on the surface 100 more are employed.
The men work in 12-hour shifts, and the work is carried on both day
and night. It is stated that a Canadian power company has secured
the right to develop a water power on the Canadian side of the fall.

The company is practically the same as the one which is at present

carrying on the work on the American side, and it is proposed to use
the same system as is there employed. It is further stated that the
rental for the first ten years is to be $25,000 per year ; for the second
ten years it is to increase $1,000 each year until the end of the twen-
tieth year, when it reaches $35,000, at which rate it is to be contin-

ued. The company undertakes to begin the wTork on or about May
1, 1897, and will have proceeded so far with it by November, 1898,
that it will have completed water connections for developing 25,000
horse power, and have actually ready for use and transmission
10,000 horse power. The capital stock is not to exceed $5,000,000.
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The New York Central and Hudson River Railway has the dis-

tinction of operating the fastest train known at this day, and all the

more remarkable because this country has not, for several reasons,

found it expedient to move railway trains at the highest speed.

The train referred to is between New York and Buffalo, 439.6 miles,

which distance is run in 8 hours and 40 minutes. The train has been

in service since October last, and will, no doubt, be permanently

maintained. The weight of the train is 230 tons, consisting of an

engine and four carriages. The incentive for maintaining a train at

this speed is competition, and while the expediency of running at

this high speed may be a question, there is no question respecting

20 miles an hour on the California roads. It is too slow, and toler-

ated only because people cannot help the matter.

One of the Princes in India is giving his Caucasian brethren a

lesson in railway luxury by ordering, in Bngland, three cars to cost

$50,000. The length is 63 feet, 10 feet 4 inches "beam," and for a

gauge of 5 feet 6 inches. The roofs are double to avoid heat. These

carriages are electrically lighted, have baths and all possible conven-

iences. The outside, says an exchange, is to be finished in " cream

and gold.
'

' For use here by our millionaires these cars would not

be especially luxurious, but in India, where our methods are not

supposed to be imitated, the case is different. The Indian princes

yet wield great authority in India, corresponding to our states under

the Federal Constitution in some cases, in others with more nominal

sway.

The Brown Hoisting and Conveying Company, of Cleveland,

Ohio, have built a coal-storing shed at Buffalo, New York, for the

Reading Railway Company, that has a roof 672 feet long, 354 feet

wide, and covers 5^ acres. A writer in Cleveland contrasts this

with the roof over St. Pancreas station in London, which is 690 feet

long and 245 feet wide, but there is no comparison in the case. The
St. Pancreas roof is one span without central support, while the one

at Buffalo, being for a-coal-storing shed, has numerous supports, and

might just as well cover 10 or 20 acres as 5j4. Enormous roofs of

one span are seldom, if ever, necessary, and are commonly con-

structed for architectural display. Plans for a single span roof were

prepared for the Sutro Baths at the Cliff House, but Mr. Sutro has

wisely concluded to avoid the risks of such a structure.
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Transactions of the American Institute of

Electrical Engineers.

Vol.. VIII, 1891.

We are favored with the above named
report of 635 pages, well printed and bound,

constituting a valuable addition to the elec-

trical literature of the day.

The society contains 578 members, of

which 408 are associates, 172 full members,

and three honorary members. The disburse-

ments for the year ending May 19th, 1891,

were $5,213.77.

One general feature of the report that will

commend it, and also offer a useful sugges-

tion, is the copious discussions that followed

the reading of papers at the regular meet-

ings of the Institute. These discussions are

well distributed, and in most cases indicate

perfect familiarity on the part of the speakers

with the subjects treated. In some cases, as

in the discussion over the name of the metal

aluminium, there is indication ol verbosity,

but generally remarks were able and candid,

indicating an unusual degree of qualifica-

tion among the membership.

A fine portrait of the president, Prof.

Elihu Thomson, forms a frontispiece, and
will be a surprise to most people, indicating,

as it does, a man very young in years for the

extensive part he-has borne in modern elec-

trical development in this country.

Mr. O. F. Crosby, superintendent of the

Sprague Electric Railway Motor Co., present-

ed a lengthy paper on the Weems, Baltimore

Electric Railway, which half a year ago was
described and discussed in various journals

oVer the country. The paper contained a

good deal more computation and inferential

results than facts, and on the ground of

utility, cannot claim a very high place in

the list. The transit of people and mer-

chandise is rapid enough now, or might be,

if common railways were operated at speeds

as great as is safe and possible under the

present system. The papers throughout, as

well as the discussions, indicate great energy
and interest in research, and the society is

likely to endure and increase.

Consular Reports.

DEPARTMENT OF STATE, WASHINGTON.

Nos. 133 and 134 of these reports are at

hand, and the first thought in respect to

these documents is the wasted effort they

represent. No country in the world has

taken more pains to place before its people

the facts collected by their consular service,

and perhaps no country is less benefitted

by the information thus provided, because it

is not read.

For example, in Report No. 133 for October,

1891, Mr. Julius Goldschmidt, Consul General

at Vienna, Austria, contributes a paper on
" Grain Crops of the World," showing the

amount of wheat, rye, barley and oats pro-

duced and exported in all the principal

countries of the world. Aside from the

interest that the matter should have to those

engaged in wheat growing in this country,

there is the farther importance of the com-

mercial advantage that might result from

understanding the facts given.

In Report No. 134 for November of last year,

there is a significant report by Consul General

Edwards of Berlin, Germany, on the prices

of food products in the empire, which may
be profitably studied in connection with the

present social disturbance among the Ger-

man people. The enhancement of prices

due to the tariff system has required a num-
ber of years to reach the food supply, but

its final distribution over all prices was sure

to follow, a fact that Germai^ is now in

position to attest.

From August, 1887, to August, 1891, four

years, the price of rye rose 91 per cent.

During last year alone, the increment of

prices for wheat, rye, barley and oats,

has been about 25 per cent. Butter, beef,

bacon and lard rose in price about 5 per cent.

Germany's trade has fallen off greatly dur-

ing some 'years past. To the South and

Central American countries the exports of

last year were half as much as in 1889.

The trade and finances of the Argentine

Republic make up 69 out of 211 pages in

Report No. 138, for March, 1892.
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Consul B. L. Baker, in this showing of

affairs in Argentina, has a dolorous task,

especially in dealing with the disordered

finances of the republic, and in his termi-

nology sticks to the myth of "value for

gold.
'

' The gold dollar, as he states it, ran

up in value from 122 in 1885, to 322, and even

372, and at one time in 1891, the premium
reached 450 ; or to be more exact, the paper

currency ran down that much in value. It

would be just as reasonable, or even more
so, to gauge the value of gold from the price

of iron, which no one ever does, as to esti-

mate it from a paper currency. Gold has

all the time the same value, or if it change

at all, in relation to other commodities, does

so only throughout long periods, and so

slowly as not to be discernable in business
;

but this is by no means an important point

in the voluminous statement Consul Baker

has furnished.

The account is the most authentic that

can be referred to respecting one of the most
remarkable bubbles of modern times, con-

ducted or promoted by conservative bankers,

or those considered conservative, like Baring

Brothers. Consul Baker says of the specu-

lative period :

"Thousands of companies for hundreds
of different undertakings were organized
and floated with millions of capital on paper,
only the first two or three installments of
the stock generally being required in cash,
with subscribers' notes for the balance, each
one being guaranteed beyond the possibility
of a doubt to pay the fortunate holders the
most fabulous sums of profit and gain. The
United States, where the rate of interest on
capital is, on an average, two per cent, better
than it is on the other continent, incredu-
lously stood aloof from all these tempting
offers, quite satisfied with smaller but surer
profits nearer home ; but Great Britain,
France, Germany and Belgium " rushed in

"

to the tune of hundreds of millions of
pounds sterling. Now that the balloon has
collapsed, now that the flaming* rocket has
burned out and come down a stick, they find
that in too many cases they have little left

to show for their money, except uncounted
piles of worth less or discredited bonds and
stock certificates."

The Consul intimates that now is the time
for investment in lands and real estate in

the Argentine States, especially in Buenos
Ayres, and he is certainly correct. Anyone
with money to invest can do no better than
to purchase property in the city of Buenos
Ayres, where bargains can be had at 33 per
cent, on values that certainly should come

about in five years or less time. There is

only to be dreaded the imposition of tariff

taxes that will stifle and destroy the trade of

the country. It is a desperate means of rais-

ing revenue resorted to by most of the

Spanish-American countries, with results

that need no comment here.

Cassier's Magazine—April, 1892.

This magazine comes this month with

its usual complement of original essays on

various technical subjects, and in addition a

short biography of Prof. John E. Sweet,

accompanied by a fine likeness of him. The
subject matter will be new, even to those

who are familiar with Prof. Sweet's life since

his appointment as a teacher at Cornell Uni-

versity in 1873. We say it will be new, but

no surprise, because anyone who had read his

"Mechanical Refinements," in Engineering,

during 1871-2—or indeed any of his writings

on technical subjects, could, easily discern

that his education had been wider than a col-

lege, or a works even, and had been spread

over a broad field of human activity.

His methods of writing, teaching and con-

structing are unique and extremely practical;

an anomaly, as we may say, because here is

joined two qualities that are in a common
sense antagonistic. His teaching, which
admits of separate qualification, wTas unqiue,

because intensely practical. " Sweet's boys, '

'

are known all over the land, and do not

need farther recommendation to find em-
ployment in almost any works.

-His methods have met with the criticism

of not being scholastic, to which the answer

is, he was not compelled to make his meth-

ods scholastic. He taught in manner and
nature, what others could not, because he
had a wider experience in various branches

of skilled industry—an experience in con-

struction, gathered in different places and in

different branches, qualified by a devotion

and self-denial that few are capable of.

One part of Prof. Sweet's life is not in-

cluded in the brief biography given—that

considerable part devoted in kindness, and
without hope of reward, to his fellow men.
This measure is full, and when his store of

vitality is "overdrawn, " as it often has been,

the debit belongs in main part among his

friends, and there is to him a copious credit

in that book the angels exhibited to Abou
Ben Adam.
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The Diseases of Almond Trees.

We have received from Newton B. Pierce,

Esq., a copy of his essay on the above sub-

ject, reprint ed by the U. S. Department of

Agriculture, and can only say that the inves"

tigations made are submitted in a concise

and compendious form that shows a desire

to benefit this industry in fruit growing,

which seems to be the most uncertain crop

of all here in California.

The division of "Vegetable Pathology,"

from which the present paper emanates, has

coined a new but relevant name. The anal-

ogy to human or animal pathology is com-
plete, if we concede the parasitical theory of

disease. Suggestions for treatment of cercos-

pora, the technical name for the almond tree

spots, is appended by Mr. B. F. Galloway,

recommending a spray solution consisting of

five ounces of copper carbonate, three pints

of aqua ammonia, with 45 gallons of water.

All literature on this subject from careful

investigations is of great value on this Coast.

Catalogue of the Thompson-Houston Co.

MINING DEPARTMENT.
This extensive and complete catalogue of

more than 200 pages, 8 X 11 inches, we no-

tice among technical literature because, aside

from its main purpose as a trade circular,

it contains the most advanced information

respecting machines and apparatus for em-
ploying electricity in mining operations.

The art, to so call it, is new, and the present

is by far the most systematic attempt to pro-

duce a class of motors and connections for

haulage, hoisting, pumping, drilling, and
so on.

It amazes one to consider the possibilities

of electrical transmission in mining opera-

tions. The circumstances are peculiarly

favorable to this method, of both the distri-

bution and application of power, especially

if reciprocating movement can be produced
with solenoids, as seems to have been suc-

cessful in cases reported of operating rock

drilling machines. There is, however, a

wide and intricate field to be gone over.

Schemes will rise and schemes will fall, but

there is much to commend in the bold

attempt here made to lay down in drawings
and descriptive matter, methods for nearly

all the power operations in the mining
industry.

Aerial Navigation.

BY O. CHANUTE, C. E.

The Railway and Engineering Journal re-

publishes in pamphlet form the lectures of

Mr. O. Chanute, delivered before the Sibley

College, Cornell University, in 1890. The
lecture is of a kind most unexpected from

an engineer like Mr. Chanute, who has been

president of the American Society of Civil

Engineers, not that he has not performed a

useful duty in a very complete manner, but

how he could tolerate and digest the '

' rub-

bish " to be dealt with is a wonder. The
lecture, as here presented, is an epitome of

the whole subject with scant comment, such

as one would look for.

We have noticed in this Journal most of

the events worthy of note in this flying art,

and must, after going over Mr. Chanute's

lecture, reiterate our opinion, many times

expressed, that the matter is " bosh." Sus-

tension and propulsion in a gas is quite un-

necessary, so long as we have the earth to

run upon, and out of the whole presentation

we can see but little wrorthy of study, or pre-

senting hope of successful travelling or car-

rying in the atmosphere, even if that were

desirable.

One effect of Mr. Chanute's lecture will

be to deter educated people from wasting

their time in mechanical contrivances for

flying by pointing out the laws or dynamic
conditions of sustaining and propelling

bodies in the air. For this class of people

the subject is now, as we may say, nearly at

rest, except in so far as aeroplanes, which

seem to involve some features not under-

stood or explainable. The present essay can

be procured from the Railroad and Engineer-

ing Journal, or from the author at Chicago.

The Califoriiian Magazine.

June, 1892.

Last month it was our privilege to find fault

with Mr. Benjamin F. Butler's article in the

North American Review on the Behring Sea

problem, and we think those who read the

essay of Mr. Cantwell on the same subject

in The Californian for June, will agree with

the criticism in our review of Mr. Butler's
article.

Mr. Cantwell is dignified, orderly and

exact, and moreover, has found language of

singular perspecuity in which to set forth

his views. We have no space for a synopsis,
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and can only refer our readers to the origi-

nal matter, and at the same time to a contri-

bution of unusual strength, by Mr. C. F.

Hopkins, under the title of "Shall We
Educate Our Politicians?" We say this

article should be read at the same time, and

also the one above referred to in the No -th

American Review, because at the end of such

reading one can very well understand the

importance of ''educating politicians."

B. F. Butler's method and manner of

treating the Behring Sea matter is political

and "unlearned;" Mr. Cantwell's, on the

contrary, is not political, but learned. With-

out wanting to be provincial or prejudiced,

as people sometimes are on this Coast, we
must claim for The Californian a first place

in its descriptive and illustrated sections,

and something more for its essays. Mr.

Hopkins' article, for example, is in his usual

style incisive and fearless, so has been most

of the writings in the magazine on contro-

verted subjects. People are apt to respect

the truth, however it may grate upon their

interests or preconcerted views.

The article on Thorwaldsen is admirable,

and open only to the criticism of not more

forcibly pointing out the most remarkable

feature in the great artist's work—the amount
of it. It has been our privilege to visit the

museum in Copenhagen, and the principal

wonder was how all the w7ork there w7as

crowded into one life.

The note on page 32, respecting the letter

W, is confusing. We do not understand

how "double V," or our "W, " can be em-

ployed in the "middle " of a Scandinavian

word or name. Double V and single V, are,

as we understand it, the same in Scandina-

vian, except as employed at the beginning

or " within " a word.

Report of Chief Constructor U. S." Navy.

The report of Chief Constructor T. D.

Wilson, for last year, is a routine one, exhib-

iting the new and repair work of the pre-

ceding year. In respect to wooden vessels,

the Chief Constructor says :

'

' The wooden steam vessels of the navy
are rapidly disappearing from the active list

of the service, some being condemned, some
having been sold, while others are being
utilized as training and receiving ships, and
still others are laid up in ordinary, having
exceeded the 20 per cent, limit allowed for

the repairs of such vessels. Only twelve are

now available for cruising purposes, and

they, within five or six years, will be mus-
tered out of service, as their repairs exceed
the limitary amount fixed for that purpose "

Contracts made with the Bethlehem. Iron

Company for armor plates, previous to June
of last year, were 5,310 tons ; with Carnagie,

Phipps & Co., 6,043 tons, and 4,735 tons not

then contracted for ; the total required for

ships under construction was 15,945 tons.

There is the usual extensive and urgent

demand for machine tools in the navy yards,

a demand that is not always measurable by
real wants. As a rule, the equipments of

tools is irregular. A part is good and a part

bad, and in every yard there is continual

complaint of tools. The methods of selec-

tion'^are such that these equipments never can

be good. The machines are picked up here

and there, of diverse quality and heteroge-
neous design.

There is strong recommendation of appara-

tus for testing the resistance of ships by
means of models, propelled in tanks, a

method that has met with much approval by
eminent private shipbuilding firms, but one

would think, considering the uncertainty of

such experiments, that computations were
more reliable. Mr. Dickie, of the Union
Iron Works, say. 'Nothing is more uncer-

tain than figures, except facts," and there is

a good deal to support the proposition in

engineering work. Everyone knows that a

"fact " in the common sense of that term,

is not evidence, and worthless, unless the

result of careful and scientific experiment.

Safety Yalves.
BY BAB.NET LE VAN.

It is a little discouraging to a mechanical

engineer, and especially to a student or an

apprentice, to find a book of 150 pages

written on '

' Safety Valves '

' alone, a detail

which is commonly regarded as a simple one

in steam apparatus, but it will be found that

Mr. Le Van's treatise is not padded or

strained, and contains only such information

as should be possessed by anyone designing

or dealing with safety valves.

In their functions such valves become a

very important part of steam machinery,

and their neglect a frequent cause of de-

structive explosion. It may also be said

they are by no means as simple as at first

appears, and as will be concluded by anyone

who examines the present work and the

multifarious designs that have been proposed
and used.
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Among a great many rules given for the

area of safety valves the greater part of them

are founded on grate area ; for example, the

Franklin Institute formula :

G22.5
A =

p + 8-62

where G represents grate area in feet and p
steam pressure above the atmosphere. The

English rule is to divide the grate area in

feet by 2 for inches of area in the safety

valve. The United States rule is to divide

the heating surface in feet by 25 for the valve

area in inches.

The book is sent by Messrs. Osborn &
Alexander, of this City, is bound in a con-

venient form and costs $2.00, which can well

be invested for a single valve design.

Valve Gears for Steam Engines.

BY CECIL H. PEABODY.

This new treatise we are much inclined to

set down at once as being in method and

arrangement superior to any work on valve

gearing that has preceded it. The author

says of it

;

"This book is intended to give engineer-

ing students instruction in the theory and
practice of designing valve gears for steam
engines. With the vast number of valves

and gears in use at the present time, an ex-

haustive treatment in a text-book appears

out of place ; the author's aim is rather to

give the learner a firm grasp of the princi-

ples and some facility in their application.

Each type discussed is illustrated by one or

more examples selected from good practice."

Mr. Peabody is Associate Professor of

Steam Engineering in the Massachusetts In-

stitute of Technology, and has arranged his

work not only with respect to and embody-

ing other literature on the subject of com-

mon valve gearing, but also with the purpose

of providing a text-book in the Institute

with which he is connected.

One thing much to be commended is the

confinement of the subject matter to the

held of common practice, and absence of

intricate and exceptional gearing, or to state

the same thing in a different form, there is

an absence of pedantry so common in the

writings of those engaged in instruction.

The author employs the Zeuner diagram

to illustrate valve movements, and properly

too, because it is best understood, and has

advantages in graphical or experimental ap-

plication not possessed by other methods in

the same degree.

The author can be congratulated on an

unusual happy power of description, with-

out quantities, that is, in conveying gen-

eral, as distinguished from specific informa-

tion. For example, he says in respect to

radial valve gearing

:

" The name radial valve gear has been ap-
plied to a number of reversing gears that
differ widely in detail and in general appear-
ance, but agree in that they derive the mid
gear motion of the valve from some source
that is equivalent to an eccentric with 90

'

angular advance, and they combine with
this motion another that is equivalent to

that of an eccentric with no angular ad-

vance. The general conception of this form
of valve gear is most easily obtained from
an example."

We have in another place given farther

examples and descriptions from the work.

The plates, of which there are 33, are exe-

cuted 1^ an unusually fine style and ingen-

iously designed. It is published by Messrs.

John Wiley & Sons of New York, and sold

here by Messrs. Osborn & Alexander of this

City. Price $2.50.

Engineering- Magazine—June, 1892.

This number contains a first article on
"New York's Commercial Blight," by Mr.

Nelson Black, that will be interesting or sym-

pathetic reading for the people of this City.

New York and San Francisco are perhaps

the only cities in the world peopled by

English-speaking people, or any Caucassian

people, that present to an3^one approaching

them, an outward fringe of tumble-down

shanties, rum shops and general chaos.

New York is a constant source of wonder

to those who land there from the sea. From
the battery to Canal street there is scarcely

a decent building on the water front, while

Washington Market is an intensified dis-

grace. Mr. Black's article is aided by a num-
ber of photoplates showing the water front

as it is, and we suggest that a similar exposi-

tion here might do some good. New York's

shipping business has been driven to Brook-

lyn and elsewhere. Ours is driven to Port

Costa and elsewhere, for overcharges, for

bad accommodation, the want of waterfront

warehouses and other facilities. In both

cases the control of the land is a main cause

of the disfigurement.

Mr. Albert Williams writes of Creede,

Colorado, the new mining district that has

for some months past engaged so much
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attention, and with numerous illustration s

has furnished a very complete description of

the camp—the most reliable perhaps thnt

has appeared. His conclusions are as follows :

"The Camp, taken as a unit as it stands,

is undoubtedly a good one, and its output
this year may place it in the third rank of
Colorado districts—and that is saying a good
deal for a newly-opened district. But so far

it has not been a "poor man's camp;" the
plums have been too few. The mines on the

two known ore chutes are yielding well, and
have large reserves blocked out, which, from
the regularity of the formation, their owners
are able to estimate with greater accuracy
than is usual in performing that extremely
unreliable operation called measuring ore in

sight. What they have beyond, they do not
know themselves. As to the rest of the dis-

trict, the prospects in the veins in the erupt-

ive rocks and the prospects in the lime-
stone—well, these claims are just like other
prospects. Only by sinking, tunneling, and
the use of the diamond dnll, will their value
or otherwise be determined. A great amount
of exploratory w7ork will be done during the
remainder of the year, after which a good
deal more will be known about Creede than
is known at present."

A "Southern Engineer" writes of "Im-
pending Disaster on the Mississippi River,"

and predicts a disastrous result for the dike

or embankment system. The ideas and

propositions are not new, but are newly pre-

sented. He says of the system :

" Theoretically, and even without any ref-

erence to experience, it should be seen that
building dikes along the shores of frequently
swollen rivers must result in raising the bed
over which the water flows. Sediment in
great quantities is torn from the banks and
carried downward by the flood ; and though
the great bulk of this sediment is held in

solution until it is deposited in shoals off the
mouth of the stream, or even carried hund-
reds of miles out to sea, a still great residuum
mingled with rocks, stones and coarse gravel
or sand, is precipitated to the bottom of the
channel, and there, when the current is per-
mitted to lose its scouring force through the
elevation of its banks, it becomes incorpo-
rated with the soil and helps to raise it above
its former level. Indeed, so manifest is this
process, that it may be said that the con-
struction of levees is only carting material
to the shore in order that the river may
devour and assimilate it on the first occasion
when the water mounts to the level of the
new barrier. * * * The Po river,

in Italy, has been elevated by dikes century
after century, until it now flows along the
summit of a ridge, its very bottom higher
than the surface of the adjacent country,
and along this river very disastrous breaks
are frequent. But we now know that similar
conditions have been created for the Yellow

river in China, and that the loss ofa hundred
thousand lives during a single flood is the
not unusual result. Yet the Po would rank
among the smaller of the Mississippi feeders,

and even the Yellow river is only a moder-
ately great stream by comparison."

This is not a problem of engineering, but

of ethics, or economics. People always

have, and we fear always will, so long as land

is held as private property, guard their

own boundary or property. In fact, they must
do so, because concerted action throughout

the length of a river is not possible, except

by a government, and a representative gov-

ernment is not likely to carry out such

works unless to promote navigation.

The Sacramento and San Joaquin rivers,

as well as many of their tributaries, offer a

fine opportunity of a "building up," and
have been already raised to some extent.

Our engineers know the consequences and
have made their views known, but there

seems at this time no way whatever to

organize or systematize improvements lor

conservation.

Mr. Hamilton, of Flint, Michigan, writes

to correct a common myth respecting explo-

sions acting in one direction, or in one direc-

tion more than another, and says the effect

is in different directions inversely as the

resistance. There are, it is true, some strange

results attending the explosion of dynamite

in contact with the earth, rock or metals,

but such phenomena is no doubt explainable

on simple and rational grounds, if it were

not so difficult to conduct experiments.

Journal of the Franklin Institute.

No. 797, May, 1892.

In this number a large amount of space is

given to various facts and statistics connected

with the great exhibition to be held at Chi-

cago. The area covered with buildings will

be 160 acres, and their cost, $8,000,000. The
estimated expenditure is $18,500,000, exclu-

sive of the portion furnished by the general

government, so the whole will exceed

$20,000,000. The resources are made up as

follows :

"Stock subscriptions, $5,721,230; City of
Chicago bonds, $5,000,000 ;

prospective gate
receipts, $10,000,000; concessions and privi-

leges, $1,500,000 ; salvage, $1,500,000; inter-

est on deposits, f33,452 ; total, $23,754,682."

As, however, these resources, in so far as

admission receipts, salvage of buildings and
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material, are not available until the exhibi-

tion closes, the available resources are only

$10, 750,000 and a government concession or

loan amounting to $6,250,000, is counted on.

Four thousand men are employed, and the

scheme is, on the whole, far in excess of

any previous exhibition of the kind. The
number of American applicants for exhibi-

tion space is 2,082, and the whole number,

it is thought, will far exceed any previous
exhibition.

A lecture delivered before the Franklin

Institute on December 11, 1891, by Mr. Wm.
L. Saunders, C. E., on the ''Practical Con-

sideration of Compressed Air," is, we sus-

pect, the most valuable contribution on that

subject that has ever appeared. It is not a

mathematical discussion of thermal quanti-

ties and relations, but a practical review and

analyzation of all the principal facts devel-

oped in connection with the subject of pneu-

matic transmission and the methods and

appliances in use and proposed.

The conclusions are astonishing in respect

to the economy of this medium of transmis-

sion, and counteracts the common opinions

held on this subject. As Mr. Tyndall said

in one of his lectures once, there is " hope

and promise " of new fields opened up since

the Paris system of power distribution has

been taken in hand by able engineers.

Mr. Saunders speaks somewhat disparag-

ingly of electrical rock drills, compared with

pneumatic ones, in the following terms :

"Electric rock drills are subject to many
costly limitations. Thus far they have not
been successful, and it is a serious question

whether or not it is possible to accomplish
the drilling of rock hy the percussive prin-

ciple (which is the only true one) by an
electric engine which will be equal in weight,

in price and efficiency to an air engine. The
weight of a rock drill is one of its most con-
spicuous limitations, and from every basis of

theory and practice a compressed air percus-

sive engine wT
ill weigh less than half that of

an electric one of the same power. An elec-

tric drill is made of copper, which cannot
compete in price with iron, and the dura-
bility of the apparatus is apparently in favor
of the air drill. But as mines are likely to

be lighted by electricity, and as there are

many conditions of work favoring electric

transmission for other purposes, we here
have a means by which all the advantages
of the air drill are maintained in an electric

installation."

The present number contains an exhaust-

ive report on experiments made with a com-

pound locomotive of a novel type, so

arranged that the two cylinders, high and
low pressure, can be operated as two inde-

pendent engines, or in other words, as a non-

compound engine or a compound one. There
is placed between the cylinders an inter-

cepting valve that changes from compound
to simple working at pleasure. It is an in-

vention of importance by Mr. C. H. Batche-

lor, of the Rhode Island Locomotive Works,
to whom was awrarded the Elliott Cresson

Medal of the Franklin Institute for his im-

provement.

We are of the opinion, however, that a

similar method of operating compound or

double engines was invented about two years

ago by Mr. Byron Jackson of this city, and
applied to a traction engine made at his

works, and in a manner quite as complete

as is shown in the present case.

Transactions of the American Society of

Civil Engineers.

Vol.. XVI, Nos. 2 and 3, 1892.

In these transactions 282 pages are taken

up with a paper on "Some Disputed Points in

Railway Bridge Designing," and the discus-

sion thereon. Of this space 112 pages are

occupied with Engineer Waddell's paper,

170 pages with the discussion, and as the

amount of discussion is a tolerabty accurate

measure of the value and importance of a

paper, we may conclude that the one in

question is of that class.

No synopsis of either the paper, or its dis-

cussion is possible here, and our object in

this notice is to direct attention to what is

believed to be a very important essay on a

very important subject, by no means settled,

according to scientific rules. We had occa-

sion some years ago to notice some of Prof.

Waddell's writings on the economics of

bridge construction, and methods of letting

contracts for county bridges, and so on. If

he treats the subject technically, as well as

he did economically and commercially, there

is much worth examination in the present

essay.

Other matter in this volume calls for no-

tice, which our crowded space this month
prevents. The transactions form a valuable

reference, and compare with those of any

association of the kind in the world, in utility,

if not profundity.
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THE FREE COINAGE PROBLEM.

The North American Review for July opens with the usual sym-

posium on current problems, this time on '

' What Shall the Ratio

Be?" Or, to state it in better grammar, what shall the "proportion"

be, between the coin value of gold and silver ? Papers are con-

tributed by Senators Stewart and Hansbrough, and Congressmen

Springer, Bland, and Dalzell, containing useful historical and other

information respecting attempts to fix a proportion of value between

the two metals, but as usual without any discussion of the real

problem of free coinage.

It may seem a bold assumption of Industry to enter into the

discussion of this problem, in the face of such eminent authorities

as have it in hand, but it will be in place to point out to our readers

that nine tenths, if not more, of all the discussions met with do not

deal with the true problem at all, which is : what would the effect

be on the financial and commercial interests of this country if free

coinage was adopted ? It is only a waste of time to discuss any

point not relevant to this phase of the problem.

What has been done in the past is of no consequence now,

except in so far as giving clues and suggestions for the future.

This, all must concede and must also admit, that even precedents

can have little to do with the matter, unless the value or price of

silver has remained uniform, or nearly so.

This is the main point of all. Silver has fallen in value, as all

commodities may, gold included, and the present cry of free coinage,
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divested of its sophistry, means a privilege of taking 90 cents worth

of silver to the mint, and by coining, have it converted to $1.29
;

in other words, adding a fictitious value of about 39 cents, less

seigniorage, if any, to every dollar ; or to state it still more plainly,

to raise the price of silver 33 per cent, by Act of Congress.

Whether such a thing is possible, and if attempted, what its

effect would be, we will not attempt to argue. It may, indeed, be

left to inference, but this is the plain meaning and object of free

coinage at this da}^. What w^ wish to point out in the present case

is that all the vaporings, harangues and writings, are based on an

assumption that the proportion of value between gold and silver

has remained the same, we mean independent of their coin use.

This is where the chief sophistry comes in. So long as the value

of the two metals bore some definite relation, or some acknowledged

relation, based on their intrinsic worth as commodities, free coinage

could do no harm, but when by cheaper production and increase of

quantity of one metal, or an increased cost of production and

scarcity of the other metal, cause their proportion of value to change,

all the enacted laws of the world cannot permanently maintain the

same proportion between them.

A plain statement is, that gold, because of its increasing use for

ornament, money coins, and otherwise, and without a corresponding

increase in production, has more than any other commodity main-

tained its price or exchange value during some hundreds of years

past, and for that reason is employed as a comparative standard of

values, not a real standard at all, but as representing a nearly fixed

amount of labor, food, clothing, shelter, and so on.

On the contrary, the cost of producing silver has decreased, and

it is more plentiful and available in the arts, for ornament, money
coins, and other uses, so its price has fallen, obedient to the laws

that govern the prices of all commodities, and there it will remain,

Acts of Congress to the contrary, notwithstanding.

There is no use whatever in introducing the subtleties met with

in arguments on the subject. No one can ever gain a clear or

rational view of the matter, except upon the plain and obvious

assumption that gold and silver differ in no way as elements of

value, from iron, copper, or lead, and only as to their intrinsic value

as commodities for use, ornament, and for money coins, which latter

is a commercial quality. Here is where the whole controversy

must rest when ended. It is the banking, mercantile, and mathe-

matical view of the matter. The other, the '

' representative value '
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view, is the '

' political
'

' one, that by Act of Congress wants to

convert 90 cents wrorth of silver into $1.29 worth of labor, corn

wheat, bacon, wool, timber, coal, gold, or any other commodity.

Gold is employed for comparison in the case, because, as before

explained, it has remained very nearly at a fixed price for centuries

past, that is, a certain amount of gold has more constancy than

anything else, and represents more nearly a certain amount of labor,

food, clothing, shelter, and so on, during that time, but the compari-

son of silver is really not with gold at all, only as the latter is a

measure of value for other things.

The true comparison is between silver and such commodities as

are necessaries of life, gold standing as a nearly constant measure of

these, but in no other sense a standard, and, in view of the present

discussion, the best way for popular understanding is to drop gold

from the subject altogether, and consider silver in relation to other

commodities, and wants that it commands.

This, it may be said, would give us a silver standard, which is

true, and were it not for disturbing present custom, and for the

fluctuations of its price, there can be no objection to a silver stand-

ard, any more than one of labor, gold, copper or iron. It is mainly

a matter of convenience, but the value of silver as a standard must

be adjusted to its " commercial " price, that is, a price based on the

cost of procuration, and the importance and desirability of its uses,

including that of employment for money coins.

It is, however, unreasonable to find fault with those who have

silver to sell, or who can profit by an advance in its price, because

they favor and promote free coinage They have the same right to

an inflation of price, and to the same degree, as is enjoyed by those

who produce iron, copper, lead or coal. We do not say that a ficti-

tious value of any of these things is desirable or expedient, but

that silver men have as much right as others to the personal advan-

tages gained by legislation that temporarily affects the price of their

property.

By changes of the kind a few can reap a money benefit, taken

from other industries, but a transitory benefit, because in a short

time other values adjust themselves to a new standard, and an ounce

of silver, or a dollar, no matter what its stamp may be, will buy no

more of the necessaries of life than is represented by the intrinsic

value of silver contained in the coin.

A special difficulty in considering the case of silver, is, however,

because of its use for coin, and because coin has, or is supposed to
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have, a definite international value. Such use and its adaptability

therefor, as before pointed out, constitutes one component in the value

of silver, and this far the metal has a distinct commercial quality not

possessed by others, except gold ; but not for this reason has it any

quality that can come under that vague head of
'

' representative
'

value.

A suggestion offered is, that our readers, in considering the silver

problem, leave out the gold question altogether. The two metals

are linked together in nearly every paragraph and sentence met

with on the subject, while their inter-dependence and corelation is

no more than between silver and iron, except that both silver and

gold happen to be suitable for money coins, and are so used. Their

commercial natures must be considered separate from this fact,

except in so far as their quality or adaptability for coins constitutes

a part of their commercial value, just as the electric conducting

power of copper constitutes at this day a large portion of its market

value.

If anyone can show how, in the whole range of commodities

entering into commerce, or supplying human wants, any law

governing permanent or real values, other than has been indicated,

we will cheerfully place our columns at their disposal to explain

what such value is, its genesis, and how maintained.

Reverting again to the articles in the ATorth American Review,

that of Mr. Bland is the most extraordinary. He argues that the

size and resources of the country permit and demand special rules

or laws respecting silver values, which is much like, and no more

absurd as a scientific problem, than to assume that we should have

a different method of solving triangles, because their areas are

greater here. He .says :

" All things considered, we are greater in resources and progres-

sive development than France, England, and Germany combined.
Our pressing monetary needs demand a volume of money that can-

not be compared to those over-developed countries of the old world.

Standing among the nations of the world as a giant among pygmies,
why should we ask the aid or advice of baby England, baby
Germany, or lilliputian France, in establishing for ourselves a

bimetalic system based upon the ratio, or nearly upon the ratio, at

which France successfully maintained the bimetallic par for over

seventy years, and up to the day of her hasty action of discontinu-

ing free coinage of silver?"

The Congressman will be laughed at, and the wonder is that the

editor of the Review did not exorcise some of this twaddle, which is
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not necessary or even relevant to the subject under discussion. The
reference to European countries is sill}- and provincial ; especially

that to England as a " baby ;" a country ruling over more than 300

millions of people, or nearly one fifth of the civilized world
;

doing just about one half of the foreign commerce of the world, and

whose money power is permeating, if not sapping, the industrial

interests of this country, by the immensity of "cash" resources.

France is " lilliputian " in a sentence preceding one wherein it

is asserted that for seventy years that country established and main-

tained a definite proportion of coin value between gold and silver.

The whole of the debates on this subject might, without much
mistake, be summed up in the words of Charles Francis Adams,

senior, who more than twenty years ago, writing in this same

Review, and in similar connection, of the great " currency debate,"

said :

"Such vile sophistry, clothed in still viler rhetoric, was never
before heard outside a lunatic asylum, and should constitute a mat-
ter of special wonder to ourselves, as it doubtless will to succeeding
generations."

A PROBLEM IN LAUNCHING THE PACIFIC MAIL STEAMER
"PERU," AT THE UNION IRON WORKS.*

BY HUGO P. FREAR, NAVAL ARCHITECT

The problem of launching the Pacific Mail Company's Steamship

Peru, now building at the Union Iron Works, San Francisco, rend-

ered it desirable to make certain computations before laying the ways,

and becoming interested in the subject the author decided to construct

launching curves and scales for reading the technical conditions of

the vessel from the time she started to move until she was water

borne.

The problem which prompted him to make the curves is special,

and while expecting to make it the feature of this paper he took par-

ticular interest in harmonizing the different curves and scales so that

there would be a fixed relation among them, and in adapting them

to solving any problem in the statics of launching.

In order that the reader may see clearly why the Pent was placed

under her present conditions of launching, and better understand the

problem, we will describe briefly our building slips, after which the

article will be divided into two heads.

*Read before the Technical Society of the Pacific Coast, July 1st, 1892. Reprinted by permission



618 A PROBLEM IN LA UNCHING.

First.—The reasons and possibility of building and launching

her under the present conditions.

Second.—The problem of launching her under the present condi-

tions, both from an economical and technical standpoint.

The floor of our slips consists of a wharf, piled, capped and

planked, which has an increasing inclination toward the water.

There are permanent standards on each side of the slips which

assist in carrying the staging for construction. They are spaced

twelve feet apart, and support common roof trusses at the top,

which span the slip-ways and support-tracks» for overhead traveling

cranes. Thus, it will be seen, that the vessel, if placed in one of our

present slips, must be built under a permanent structure which has

a limited height.

The reasons for placing the Peru under these conditions for

launching date back several months before the contract was signed,

and were entirely, from an economical standpoint.

The wharf and structure overhead for a new slip sufficiently

large enough to accommodate the Peru would cost about $40,000, and

made the possibility of building her in one of our present slips a

very important question to settle before taking the contract.

Over a year ago I was requested to make a profile of the only

available slip we had, and lay in a vessel of the Peru" s dimensions,

and determine definitely whether she could be built and launched

there.

This was done as requested, and I reported that it was possible,

but that we would be very much cramped for room. There was

barely height enough for the Peru to squeeze in, and launch at an

inclination of a half inch to the foot. This allowed the fore foot to

clear the edge of the wharf by six inches, while the top of the stem

would pass along just under the lower chord of the rafters overhead,

which, by the way, are in a plane also inclined toward the water

one half inch to the foot. The minimum clearance on each side was

only six inches.

We will now assume that the keel has been laid and the frames

erected, and that the vessel will be launched in four months. This

was about the time that instructions were given to determine how
far the piling would need to extend beyond the end of the wharf

for laying the ways. This information was wanted at this early date

because there were other piles to drive, and the Superintendent, Mr.

Dickie, wanted to have the work all done at once.
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The problem, pure and simple, was to lay down a line for the

launching ways :

First.—Such that the vessel in taking the water would not dip

down at the stern, or tumble over the end of the wa3r s, and conse-

quently lift at the stem, and thereby carry away some of the rafters

overhead.

Second.—For economy to drive as few piles as possible.

In other words, the vessel was to be got into the water as soon as

possible without carrying away anything.

There are a few facts which must be known before making the

calculations.

First.—The proportions of the vessel.

Second.—Exact position of vessel in relation to the wharf and

superstructure.

Third.—Weight, and fore and aft position of the center of gravity

of the hull.

Fourth.—Exact water level at time of launching.

Fifth.—To determine the launching line.

FIRST DIMENSIONS.

Length over all 346 ft. in.

Length between perpendiculars 326 ft. in.

Breadth 45 ft. in.

Depth 27 ft. 6 in.

Second.—In obtaining the position of the vessel in relation to the

wharf the work was done from her keel, which was straight except

where it rounded up at the fore foot. A surveyor's level was used

to determine the inclination of the straight part of the keel, which

was 1 in 29.003, and then laid down her profile at the correct incli-

nation. We then measured down from the keel to obtain the pro-

file of the wharf, and measured up from the wharf and obtained the

position of each rafter. It was necessary to make the measurements

very carefulty, as both the line of the wharf and rafters were very

irregular.

Third.—It was not so easy to find the weight and center of

gravity of the hull four months before launching, and it required

considerable speculation, because no one could predict exactty what

stage she would be in at that time. As an over estimate was on the

safe side, because conditions entirely beyond our control had to be

dealt with. The following estimated weights were assumed,
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which would probably be aboard unless we were hurried in the

launching.

Plates

Bars and shapes

Stern post

Rudder
Keel

vSteni

Deck Stanchions

Miscellaneous forgings

,

Cement
Rivet heads

Wood decks

Wood ceiling

Deck and ceiling bolts

.

Cargo port frames

Engineers' work
Paint

2,166,507 pounds.

1,066,600

13,000

5,127

33,525

4,158

34,988

6,000

155,000

60,000

367,500

180,000

10,000

8,000

139,721

12,000

4,262,126 pounds

or 1,903 long tons, which we will call 1,900 tons throughout our cal-

culations.

For finding the fore and aft position of the center of gravity, and

the distribution of weight, a curve was constructed, which we will

call the curve of loads for hull. ( Shown in the diagram, page 628.

)

The vertical ordinates of this curve are on a scale of 250 pounds

= one foot, and each ordinate, one foot apart, represents the weight

of one foot of length of the ship in a corresponding position. The
area of the curve equals the weight of the whole ship on a scale of

250 pounds to the square foot. Therefore the center of gravity of

the area within this curve corresponds to the fore and aft position of

the center of gravity of the ship.

This was found by the use of Simpson's multipliers. This

method was chosen because it is simple, and, if desired, curves for

shearing and bending stresses for any given position could be con-

structed.

Fourth.—The water level was not much easier to guess than the

weight, because the tide varies every day, and the calendar tide is

not always reliable to a fewr inches. The tide assumed was five

feet, and the correct position of this is shown in the diagrams.

Fifth.—The launching line must be determined by trial. At this

stage we knew the vessel could be launched at an inclination of half

an inch to the foot. If she slid until the stem passed the last rafter
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it was found by approximate figures that the stern was far from being

water borne, and even if the stern was allowed to drop down, or

over the end of the ways as in the ease of most vessels, the piling

for the ways would have to extend approximately 230 feet beyond

the end of the wharf. This would require 230 piles at about $15

each, or $3,450, besides capping and timber for ways.

It was then decided to launch the Peru on a curved line. In

determining the curved line the mean, initial inclination had to be

settled, and be sufficiently great for the vessel to start. It was

decided to make it 1 to 25 for the inclination of the chord on the

length of the cradle at the starting position. As small inclination as

possible at the beginning was desirable, because we could get a

quicker curve, and that would enable us to reach the water sooner

than a slight increase of inclination at the start.

At this point it became necessary to settle on the length of the

cradle, and owing to the fineness of the ends of the vessel, found it

impracticable to make them over 244 feet. We found a rise of arc

of 12 inches on a chord of 244 feet, or the length of the cradle was

as great as could be obtained, because with this spring the top of

the cradle came within 2 inches of her bottom, and the underside of

the ways rested on the lower end of the wharf.

At this inclination and curvature it was necessary to cut the for-

ward chock down to the forecastle deck beams which would clear the

rafters by 7 inches, and the fore foot also cleared the wharf by 4

inches. This would allow the vessel to settle 2 inches from the time

her keel was laid until she was on the launching cradle, and still

have 2 inches to clear the foot of the wharf. This is sufficient with

our system of lashing the forward poppets, but gives a very small

margin.

While we will keep on the safe side, and assume that our initial

mean inclination is 1 to 25, let us state here, that again owing to the

fineness of her ends we were obliged to place the center of the cradle

13 leet forward of the center of gravity of the hull, and that the

inclination of the tangent to the curve at the center of gravity of the

hull is 1 to 23.522. At this inclination and pressure per square foot,

which is 2.688 tons on the estimated weight, there should be no

question about the vessel starting.
.

While the curves and scales have a graphic as well as a real rela-

tion to each other, and for any given position of the ship the corres-

ponding data can be traced to each, they will be divided into four

groups, and those placed together which seem to have a closer
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relation. In describing them we will take them up in the natural

order of performing the work.

FIRST GROUP.

A.—Scale-measuring distance vessel has traveled at various

draughts.

B.—Draught curve measured from top of keel.

C.—buoyancy curve.

The fore and aft ordinates are measured in a horizontal direction,

and the slight difference due to the curvature of the ways has been

neglected.

The vertical ordinates of all the curves, except the one described

and the draught curve, are measured from the top of the keel,

because the displacement practically begins at this point.

The Peru slides 50 feet before she begins to displace any water,

and this is made the zero point for the base or first scale A which

measures the distance the vessel has traveled at various draughts

until she drops off the end of the ways. Draw a vertical line from

this scale at 50 feet from zero, and start the draught and displace-

ment curves with their respective zero points in this line.

Then when the vessel has slid 50 feet she draws feet of water,

and displaces tons of water. The vessel was slid down the ways, and

vertical lines drawn from the sliding scale corresponding to each 2

feet of draught and the displacements calculated. At 177 feet of

travel she draws 10 feet of water and displaces 245 tons ; at 222 feet

she draws 14 feet and displaces 680 tons, and so curves were con-

structed so one can read the draught and displacement for any inter-

mediate points, as, for instance, at 13 feet 7 inches draught she has

traveled 218 feet and displaces 630 tons. This happens to be a point

in our curves which we will consider later on.

In finding the displacements at various draughts of water there

was made an outline tracing of the hull and line of the ways, and

the tracing was slid over the drawing in the direction of the water,

and care taken to keep the line of the ways coinciding with that on the

drawing, and the water line traced on for each successive 2 feet of

draught up to 20 feet. The displacement was thus found ( and also

fore and aft center of buoyancy, which will be used in the next

group of curves) by means of a planimeter and Simpson's multpliers.

The draught curve if inverted, and turned end for end, would

correspond to the locus of the keel of the vessel, and therefore is a

part of a circle until the 18.521 feet draught is reached, a point
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which we will consider later. The depths for dredging for the

launch were taken from this curve.

The scale of feet adjoining the draught curve measures the ordi-

nates of that curve, and the scale of tons to the extreme right of the

drawing measures the ordinates of the displacement curve. Refer-

ence to the drawing will show the scales to which each curve has

been constructed.

SECOND GROUP.

In approaching the second group it will be again stated that the

Peru is to slide on the ways until the water lifts her up at the stern so

that her fore end will not lift up, therefore the vessel will pivot or

hinge about the fore end of the cradle, and will just be ready to

hinge when the moment of the ship acting down about the fore end

of the cradle is equal to the moment- of buoyancy acting upward

about the same point. This is the critical point we are about to

determine by means of our second group, which consists of

D.—Fore and aft position of centers of buoyancy.

E.—Moments of buoyancy about fore end of cradle.

F.—Moment of ship about fore end of cradle.

As stated above, the center of buoyancy for each successive

two feet draught of water was found while using Simpson's multipliers

for obtaining the displacements. In plotting the curve there was

drawn fore and aft lines parallel to the keel, through points in the

buoyancy curve corresponding to their respective draughts and dis-

placements, and spotted the correct center of buoyancy for each, on

its respective line. In obtaining the curve of moments for buoy-

ancy the displacement in tons were multiplied, for each successive

draught, by the distance respectively of their corresponding centers

of buoyancy from the forward end of the cradle, measured in feet in

a horizontal direction.

These products gave the moments in foot tons of the force of

buoyancy tending to make the Peru hinge about the forward end of

the cradle, or the pivoting point. The points in this curve are spot-

ted on vertical lines drawn through the respective points in the curve

for centers of buoyancy to a scale of one foot equals three thousand

foot tons.

The moment of the vessel acting down about the forward end of

the cradle is a constant quantity, and is equal to her weight multi-

plied by the distance of her center of gravity from that point, also

measured in feet in a horizontal direction. As this moment is a con-

stant quantity, its curve becomes a straight line as shown in the cut.
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It has been stated that the Peru would be ready to lift up at the stern

when her moment acting down about the forward end of the cradle

is equal to the moment of buoyancy acting upward about the same

point. The intersection of these two curves, or rather the curve and

straight line, show exactly when this should occur, taking into

account only the statical forces of still water acting on a ship with-

out momentum. These conditions will be touched upon later.

THIRD GROUP.

The third group of curves consists of

First.—The points G of application of land-borne weights at the

various positions in relation to the vessel, or the position on the vessel

of the centers of gravity of that part of the weight carried on the

ways.

Second.—The curve H showing the loci of these same points in

relation to the wharf as they move along wTith the vessel, and which

show the various positions where the weights, acting through these

points, are carried on the supports under the ways.

Third.—Curve J for determining the maximum length of ways
for fulfilling certain conditions.

It is evident that if the vessel weighs 1,900 tons, and a part of

that weight is carried by the buojrancy of the water, the balance of

the weight must be carried on the ways or the earth
;
and the center

of effort on the ways must be forward of the center of gravity of the

vessel, a distance equal to the buoyancy multiplied by its distance

aft of the center of gravity of the vessel, divided b}^ the weight act-

ing on the waj^s for a given position ; or let W= weight of the ves-

sel, D== the force of buoyancy, W— /?— land-borne weight, }
r=

distance D is aft of W\ X = distance W - D is forward of IV.

Then YD= X ( IV— D ), or X= T^Sn
From the curves already plotted, D and Kare known ; W— D

is also easily found, and therefore the value of X can be found for

any position, and the curve plotted for the amount and point of

application of the land-borne weights.

The land-borne weights vary from 1,900 tons to 0, as the vessel

takes the water.

The abscissae of this curve are measured forward of the vertical

drawn through the center of gravity of the vessel, on lines passing

through corresponding points in the displacement scale. The scale

of tons to the right, measures the buoyancy up to any given one of these
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lines, and the balance of tons measured on -this scale measures in

tons the ordinates of the curve for land-borne weights. Therefore,

if this scale of tons is inverted, it would give the correct reading of

land-borne weights in tons, for any data selected from any of the

other curves or scales already described ; as, for instance, when the

Peru has traveled 268 feet, she draws 18.521 feet of water, and dis-

places 1,475 tons ; the center of buoyancy and center of land-borne

weights are then shown by the curves, and the land-borne weight is

425 tons, as measured by the scale to the right and adjoining this

curve. This curve shows the center of weights in relation to the

ship, each of the points being, as it were, fixed with the vessel.

The distance each of these points has traveled can be readily traced

to the scale A, before described.

If each of the points are moved aft, as far as the vessel has

traveled, as read from the scale just referred to, and a curve H
drawn through them, this curve would show the points of applica-

tion of land-borne weights in relation to the end of the wharf.

The vertical ordinates of this curve are equal to the respective

draughts of water, as measured by the scale to the extreme left.

This scale is four times as large as the first draught scale described,

so the curve would not be too flat to read accurately.

The next curve J is for the purpose of determining the end of

the ways. It was decided that the ways should be of such a length

that no pile supporting them should be allowed to carry over 14

tons until the vessel lifted at the stern. This curve is constructed

to exactly fulfill this condition at each point. Bach launching way
is supported by a pair of piles every four feet, and as there are two
launching ways, there is an average of one pile per running

foot of ways, and consequently under the above condition there

would be a load of 14 tons per running foot of ways.

The curve //, described above, shows where the center of land-

borne weight is carried for each position of the vessel. In distribut-

ing the weight over the ways, half would be carried forward and

half aft of the center of application on the ways.

Therefore, if the weight for each point was divided by 2, and

again by 14, the quotient would be the number of running feet of

ways aft of the center of weight for the given position of the vessel

;

W— D
or let IV—D = weight for any position, then - —- would give

the number of running feet of ways aft of any given point on curve

H, and a curve J drawn through these points would determine the
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end of the ways for fulfilling the above condition for any position of

the vessel, and the point to the extreme left of this curve shows the

minimum length of ways for fulfilling the conditions of 14 tons per

pile, for the position of the vessel producing the greatest weight on

the end of the ways, before she lifts at the stern.

It will be noticed that the Peru is drawing 13 feet 7 inches of

water at this point. She has traveled 218 feet, weighs 630 tons in

the water, and 1,270 tons on the ways. At this point, curve G is

just beginning to change from nearly a straight line to a pronounced

convex shape, which shows that the center of land-borne weight is

beginning to travel forward much more rapidly in its relation to the

ship. Curve H shows that this center of the land-borne weight

is fast approaching a point where it travels forward on the vessel at

a velocity equal to the speed of the ship, or where it becomes instan-

taneously stationary as far as its actual speed over the ground is

concerned.

Here the displacement is increasing so rapidly, and the land-

borne weight is decreasing at the same rate, so that the distance

between the two curves H andJ is decreasing faster than the points

on H are traveling aft ; and that is why the maximum length of

ways is required earlier than when the center of land-borne weight

is at its greatest distance from land.

This ends the problem of the paper proper, namely, to find the

minimum length of ways for a load of 14 tons per pile, until the

vessel is lifted at the stern. But it would be hardly right to stop

here without constructing our curves until the cradle on which the

vessel rests, is entirely clear of 'the ways.

All the curves have been constructed thus far, up to the point

where the vessel lifts at the stern. The scale K, at the extreme

bottom of the cut, shows how much of the cradle remains on

the end of the ways at this point. The zero point is placed at the

extreme right, or under the point where scale A indicates that the

cradle drops from the end of the ways.

The scale is, of course, 244 feet long, or equal to the length of

the cradle. The 244 foot reading is the point where the after end of

the cradle has just reached the after end of the ways. Scale A
shows that the vessel has traveled 132 feet up to this point, and any

of the vertical lines drawn through scale A to scale K will show the

length of cradle remaining on the ways for any particular distance

the vessel has traveled.
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Thus when she has traveled 268 feet, or the distance where she

begins to lift at the stern, scale K indicates that there are 108 feet of

cradle remaining on the ways.

The curves up to this point have been constructed on known
draughts. After this the displacement and center of buoyancy is

determined before the exact- draught is known. From now on the

moment of buoyancy and moment of hull, acting in opposite direc-

tions about the forward end of the cradle, will be equal with the for-

ward end of the cradle resting on the ways, until the vessel drops or

floats off. The draught of water must be such that the above con-

ditions will be fulfilled.

Slide the vessel down the ways with the upper end of the cradle

resting on them and find the displacement, center of buoyancy, and

moment of center of buoyancy for three different draughts of water

within limits between which the draught required will probably fall.

Draw trial curves through these points, and then the exact center of

buoyancy, displacement, and finally the draught of water for fulfill-

ing the conditions of equilibrium can be traced from the point where

the trial curve of moments for centers of buoyancy intersects the

line of moments for hull. This process is gone through with for as

many points as are desired for constructing the above curves. The
method of constructing the other curves is the same as already

described.

The most important curve from here on is that for the land-borne

weights. The whole of this weight theoretically comes on the for-

ward end of the cradle, but practically the forward poppets crush

down from one to three inches, and better distribute the weight.

CurvesH and J show that the greatest weight comes on the ends of

the ways just before the cradle drops off. The only way to obviate

this is to build the vessel more nearly in the trim she will assume

after she is launched. Shallow, full-ended boats have often broken

their backs because they were built at too great an inclination.

The work described, a great deal of which is of a speculative

nature, was performed three months before the vessel was launched.

The above, too, was written before the launch, because it was
thought that the steps and uncertainties which led to it would be

more interesting than a bare description of curves constructed when
the data consisted entirely of known quantities.

It would be interesting to note the difference between estimated

and actual results.
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First.—The Peru was launched the 11th of June, 1892, at eleven

o'clock at night, instead of the middle of July.

Second.—She only weighed 1,080 tons, instead of 1,900 tons.

Third.—She cleared the rafters 12 inches instead of 7 inches.

Fourth.— The tide did not come up within fifteen inches as high

as there was every reason to expect. It happened that the tide rose

to within half an inch of where it had been assumed, and although

it was a calm bright moonlight night, the tide was fifteen inches

lower than recorded two or three weeks before, for the same calen-

dar tide, under conditions apparently less favorable.

Fifth.— The pressure per square foot of greased surface was only

2.376 tons instead of 2.688 tons.

Had the Peru remained in the slip a month or five weeks

longer, she might have weighed 1,800 tons, or 100 tons less than the

weight used throughout our calculations. This overestimate will

seem excessive to those unaccustomed to building and launching

ships over piles driven in soft mud.

The Peru settled 2 inches on the keel blocks while building, and

she settled iy{. inches at the stern, and 1% inches at the stem, dur-

ing the last two hours before she was launched, and perhaps the

piling settled enough more to cause her to clear the rafters 12 inches

instead of 7 inches. She only cleared the foot of the wharf by half

an inch instead of 4 inches.

There were only two ways of being on the safe side. One, to

over estimate the weight, the other to come closer to the weight and

then drive a few extra piles.

After these calculations were made, and before the piles wrere

driven, we hoped to get at least 6 inches more water than had been

assumed, even if we had to launch at midnight. It was also

decided to stop the piling 28 feet short of the calculation, and from

that point build a mud raft or crib 16 feet beyond the projected

extreme ends of ways for supporting them. This was almost as

good as piling because the outer end was elevated 23 inches, and

had to be depressed that amount before the vessel could pass ; the

drawing shows these alterations. We have been accustomed to

launching over a mud raft for cushioning, as the vessel tumbles

over the end of the ways. This relieves the vessel of strains which

are sometimes serious, and prevents the grease from being cut at the

end of the ways, and causing the vessel to stick. Where the vessel

is to ''hinge up," as in our case, the mud raft is of use only for

lengthening the ways. A rigid point at the end of the ways is no
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objection because the weight is lifted here, and conies on the forward

end of the cradle. If it were possible to well cushion this point, it

would be an advantage.

The curves Fi, Gi, H\, and/i have been altered for the correct

weight of the vessel, and are shown in dotted lines. The curve Ji,

shows that the mud raft could have been dispensed with if the piles

had extended nine feet further from shore. In conclusion, it will be

said that in making the calculations the momentum was ignored for

two reasons. 1st., because there was no data. 2nd., it could not

affect the length of the ways in our special case, because according

to the curves, the maximum length of the ways is required when
she has traveled 218 feet. The calculated lifting point is reached

when she has traveled 268 feet, and the length of ways required to

fulfill the statical conditions of 14 tons per pile could be 82 feet, less

than the maximum, at the point where .she lifts up, consequently,

even should her displacement remain constant, she could travel

on in the same circular direction 82 feet and still weigh only 14 tons

per pile. The stem would continue in the same circular locus until

the stern lifted, as it inevitably would. The only difference would

be a little more draught of wTater, which is of no consequence with

our soft mud for a bottom.

The Peru was making over 10^ knots per hour, or about 18 feet

per second, and so her momentum must have been a considerable

quantity, and if she actualy lifted where the curves said she would,

the total energy of the wave at that time would, presumably, just

measure the momentum. A curve of speed at the various positions

during the launch has been placed on the drawing.

THE ETHICS OF ADVERTISING.

The industrial advertisers of our day, that is the merchants, man-

ufacturers and engineers, are indirectly taxed to support a very impor-

tant branch of our educational machinery — the technical press.

It may be unfair, no doubt is so, but it is not the publishers' fault,

or even his desire to furnish a technical journal at a price that will

not pay for the bare paper it is printed on. This is not an extrava-

gant statement, on the contrary is true of many technical journals,

and, as it happens, some of the best ones that can be referred to.

In so far as the publishers it comes about by spending on the

reading columns the revenue derived from advertisements, and is
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laudable in one way. We have in mind now two leading technical

journals of high standing whose sales do not begin to pay for the

" make up " and matter, although the subscription price is high and

the circulation large. The matter is paid for, and well paid for, as

all ought to be that has any value. The advertisers foot the bill,

and have w7ith others the advantage derived from a dissemination of

information that has a definite money value in business.

As nearly all people engaged in industrial pursuits contribute to

this very worth)7 object, the benefits are to some extent equitably

distributed, but there are, here and there, firms and companies that

use and derive benefit from technical journals without contributing

so much as the cost of the material in them. They are content to

live by the labors of others, and have in their favor the argument

that no one need publish such a journal unless they want to.

We are not framing a plea for Industry in these remarks

any more than for any other publication that is made up with useful

matter to the limit of its revenue, but have in mind certain firms,

on this Coast and elsewhere, that are, in their business, much more

than the)7 suppose depending on the information derived from serial

publications, but do not in any way contribute to their support.

The principals of firms may not read such literature, and may
not need it, but some person connected with their business must do so.

How long would any skilled industry, or a commercial business, last

if cut off from current technical information ? Not long we imagine.

In fact a good measure of a firm's capacity is how far they are

informed in the progress of the day in respect to their own and

connected branches of industry.

That there are many useless and impotent publications seeking

patronage is too obvious for argument. Some of them provided

with a "desk and assurance' for capital, the advertisers being

expected to not only contribute current expenses, but also the

working capital in the business. There is also the charge of wily

misrepresentation that can be brought forward in too many cases,

but, as before pointed out, there is another side to the question, and

there are, let us hope, a good many technical and trade publications

that attempt, to the full limit of their power, to return quid pro quo

for advertising patronage, not only by dissemination of the advertis-

ing matter but by its environment ; we mean the make up of the read-

ing matter.

On this Coast, for example, the business problem is, will people

come here to buy, or will they purchase elsewhere? People are apt
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now-a-days to make a journey of inspection ; coming here from Aus-

tralia, Mexico, Central and South America, or from the Coast above

and below San Francisco, and while a good many of our people may
never suspect or think of it ; the " influencing impressions " of such

buyers are largely drawn from what they read, especiall}7 on their

journey here, while here, and on their way to the Hast. The influ-

ences thus provided are not easy to trace, but if that were possible,

it would be a matter of astonishment to know what is contributed in

a business way by the local literature of the Coast.

THE TEHUANTEPEC RAILWAY.

The Mexican Government has had in hand, for some time, the

making of a railway across the Isthmus of Tehuantepec to connect

the Atlantic and Pacific Oceans. This railway, which should have

been built long ago, was began and abandoned some years since by

an American company, and afterwards was taken up by the Mexican

Government, who have built two thirds of the line, and will have

the rest done within less than two years to come.

The road will be 164 miles long, and, as we believe, nearly

on the line projected for Captain Hads' ship railway that engaged so

much attention ten years ago. The line is nearly straight, with easy

grades, and rises only 785 feet in crossing the hills through a con-

venient pass. The Pacific terminus is at Salina Cruz, a sufficient

harbor. On the Atlantic side the harbor will require dredging,

which is now in progress.

This route is shorter than the proposed Nicaragua Canal, and is

more than one thousand miles shorter than the Panama route from

here to New York. It also shortens the distance to New Orleans

nearly two thousand miles, and will, so far as can be now seen, be

an important matter to this City and the Pacific Coast.

The Mexican Government propose to open the railway to all

nations, or to all steamship lines, a resolution which will, no doubt,

be adhered to so long as the Government lasts under President Diaz,

and, no doubt, perpetually ; because Mexico is learning the folly

of choking and impeding commerce into and through her ports and

country, and if properly managed with reasonable tolls there is no

doubt but what the line will pay a large revenue to the Government,

especially if the handling facilities are so contrived as to save

expense, and avoid damage to goods.
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The principal function of this railroad, in so far as this Coast is

concerned, will be to break up one of the most shameful monopolies

that has ever existed—the Pacific Mail Company's control of the

Isthmus route via Panama. It is to be questioned if there is another

government in the world that would permit such an obstruction to

commerce and travel between two sections of their country.

The Isthmus route is at present, and has been for a dozen years past,

an appendage of the trans-continental railways, and of no use what-

ever, being subsidized and controled by the Gould interests at New
York, and the Southern Pacific Company here.

The astute managers of the railway lines have been trying to

purchase the Tehuantepec one, and are reported to have offered

$8,000,000 for it, a fact that goes to prove what we have all along-

contended for in respect to the Nicaragua Canal, that the railways

would not permit such a competitor, and unless the Canal was

owned, controlled and operated by the Government it would never be

of any use to commerce. The supineuess with which such

things are viewed in this country is amazing, and we suggest that

the Tehuantepec line should become the subject of a special treaty

with Mexico, if that be necessary.

THE NICARAGUA CANAL.

We have received a pamphlet on this subject, written by Mr. N.

J. Manson, of this City, which so completely presents certain views

that have been less abty set forth in this Journal, that we take the

liberty of transcribing from Mr. Manson' s essay, some of the most

striking portions of it and recommend our friends to read the whole

pamphlet, if they have any interest in this important matter.

Mr. Manson' s position briefly stated is, that the Nicaragua

Canal scheme is a Government one, which for half a century past

has engaged the attention of the Government and people of this

country. Vast sums have been spent in surveys and investigations

respecting a canal across Central America, and that now a private

company, partly foreign, have wedged themselves in between the

United States Government and this work, with a view of having

the country provide funds to construct the canal, which is

then, by the terms of the bill now before Congress, to be turned

over to private control, to tax commerce at discretion for a

period of 198 years. This is done under the name of "aid'
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and on an estimate for the work, nearly twice as great as that made
by the Government engineers.

In respect to this Coast Mr. Manson says :

'

' With the settling up of the Pacific Coast came the demand of

its people for cheaper freights, so that they might enter the markets
of the world with the bulky and nearly exhaustless supplies of the

finest lumber known and of the most varied adaptabilities ; with the

product of their mines, of copper, lead, zinc and iron in equally
yields of agriculture, with the wonderfully varied and enormous
fisheries. The demand for a cheaper and closer union between the

East and West and the markets of the world increases ; it appeals

to the nation for relief from enforced inactivity and from suppressed
industries.

In this later day of the world's advancement and of the

aggressions of nations, the considerations of national unity and
national defense point unmistakably to the importance of strict and
entire governmental construction and control of an interoceanic

canal. A free Isthmian canal, constructed, operated and controlled

by the Government of the United States, is the indissoluble bond
of interest and affection, destined alike to join a now divided

domain, to restore to the United States commercial supremac}^ on
the high seas, and to give to the crippled industries and occupations
of the Pacific States freedom from existing extortionate and
paralyzing freight rates over long lines of railway communication
between Eastern and Western markets."

Of the Nicaragua Canal bill reported in the Senate of the

United States in January 1891, the author says :

"Under the provisions of the Bill of January 10th, 1891, reported

to the Senate of the United States by the Committee of Foreign
Relations of the Senate, the Maritime Canal Company of Nicaragua,
a private corporation, is to cause to be printed by the Bureau of

Printing and Engraving in the City of Washington, and to issue its

coupon or registered bond, or both, to the extent of $100,000,000,
payable in twenty years, bearing interest at the rate of three per

cent, per annum, payable quarterly on the first day of April, July,

October and January of each year. These bonds, under the pro-

vision of the bill, are to be secured by a first mortgage on the

Company's property and rights of property now existing or hereafter

acquired, including all concessions and franchises to the Company.
The Secretary of the Treasury of the United States is to cause to

be printed on each of these bonds the guaranty of the United States

to the lawful holder of the bond, the payment by the Maratime
Canal Company of Nicaragua of the principal of the bonds, and the

interest accruing thereon, and as it accrues. These bonds are to be
paid out to the Company by the Secretary of the Treasury of the

United States at intervals of at least every sixty days and as work
on the canal progresses.
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In return for its guaranty, the United States is to be subrogated
to all the rights and liens under the mortgage which the holders of

the bonds would have had, for all moneys, whether principal or

interest, that it has to pay under its guaranty. The incorporation

shall have fifteen directors, seven of whom shall be elected by the

stockholders ; six shall be appointed by the President of the United
States, by and with the advice of the Senate of the United States,

one is to be appointed by the Government of Nicaragua, in accord-

ance with the terms of its concession to the Company, and one by
Costa Rica, by the terms of its concession to the Company.

The capital stock of the Company is to be limited to 1,000,000

shares of $100 each. $70,000,000 of these shares shall be issued to

and in the name of the Secretary of the Treasury of the United
States, to be held in the Treasury of the United States as a pledge

to secure the Government for any sums it may have to pay under
its guaranty. The United States is to have the option at any time

of purchasing these shares at par.

Six million dollars of the shares are to go to Nicaragua in

accordance with the terms of its concession, $1,500,000 of the shares

are to go to Costa Rica in accordance with the terms of its conces-

sion. Stock and bonds not exceeding $7,000,000 are to go to the pro-

moters of the present enterprise for securing the concession and
for doing what work has already been done on the Canal. The
remainder of the stock, amounting to about $19,000,000 of shares

shall only be issued by the Maratime Canal Company of Nicaragua
after it shall have been subscribed for, and when in the opinion of

the President of the United States the proceeds of the installments

of the mortgage bonds are insufficient to meet the current require-

ments of the Company in respect to the enterprise. This, in brief

is a statement of the main features of the bill under which the

Nicaragua Canal is proposed to be built.

The United States, under the terms and provisions of this bill,

would place itself in an attitude towards the commerce, the indus-

tries and the business of the country that it has never seen fit to

assume in regard to an}7 intraterritorial water communications of

much less importance.

Had it for instance, with regard to that great highway of com-
merce, the Mississippi River system, allowed a syndicate of capi-

talists, with or without the financial backing of the Government, to

improve that great artery, now throbbing with the healthful pulsa-

tions of a free and unrestricted commerce, and bearing on its currents

to the sea, thence to be borne to the uttermost parts of the world,

the surplus products of its various climates, of its populous and
manufacturing cities and its untold treasures of mineral wealth—
what would be the condition of its now prosperous people if the

policy of the Government had subjected them to the grasping toils

and exactions of some Mississippi River Improvement Company ?

The Government, first and last, has expended on this river and its

tributaries many hundreds of millions of dollars, and the country
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lias voted it wisely spent, for the reason that it put it out of the
power of any and all incorporations, combines of capital and trusts

to exorbitantly tax with freight charges the industries and occupa-
tions of that entire section."

The author next shows how the '

' Nicaragua Canal Construc-

tion Company," which is the same thing, in fact, as the " Maratime

Canal Company of Nicaragua" a "Credit Mobilier " arrangement,

has followed on the lines of survey made by the Government, and

in that manner appropriated what belongs to the Nation, and has

cost as before said, vast sums to complete. He says
;

" The Maratime Canal Company of Nicaragua seeks to control

the only practicable line of water communication between two
oceans at their middle point. It seeks to bisect a hemisphere, so

that the trade and developments of 12,000 miles of coast line on the

western side shall in seeking the markets of the East, pay to the

Maratime Canal Company of Nicaragua the price of their very
development and existence. It seeks the returning trade. It does

not content itself with exactions and tolls upon the coastwise com-
merce of one nation, however extensive ; it seeks tribute from the

commerce of the world. It seeks not only to place exactions upon
the commerce of oceans which have that of lakes and seas and
might}' river systems for feeders, but it seeks through them to tax

the internal commerce of nations. It seeks to control and oppress

the commercial prosperity of nations, by tolls and exactions upon
the occupations and industries of man, at the point where nature

itself is working, not for his injury and oppression, but for his relief

and enfranchisement.

It seeks this vast monopoty in the face of the often-declared

policy of this Government with regard to an interoceanic canal. It

seeks it at the very point of governmental survey and location, at a

point frequently surveyed and reported to the Government of the

United States by its officers as the most desirable point for an inter-

oceanic canal, and the object of more than one treaty between this

Government and Nicaragua.
It seeks this monopoly in the face of President Fillmore's

announcement to the Congress of the Nation, when, as far back as

1851, he stated: 'In investigating upon this important subject,

the Government has had in view one, and only one object ; that

object has been and is the construction or attainment of a passage

from ocean to ocean, the shortest and best for travelers and mer-

chandise alike, and equally open to all the world.'

It seeks it at the sacrifice of the true interests of the Pacific

Coast of the United States, including Alaska, whose future pros-

perity and greatness depend, it may be said, exclusively upon the

removal, by the Government of the United States, of that barrier

between them and the markets of the world. The interchange of

products between the Atlantic and Pacific States, and the Pacific
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States and Europe, must be made by the expensive, dangerous and
circuitous route around Cape Horn, twice crossing the equator, at

a price per ton of from five to ten dollars, or else submit to the

heavy burdens imposed for railroad transportation across the con-

tinent.

No wonder that now the industries of the Pacific States languish
and decay, and their small population is idle and unoccupied.
Population and small capital must seek more favored localities,

where lighter freight charges will leave to the producer some mar-
gin of profit.

In vain do its people expect and invite to their indeed fertile

and extensive shores the most desirable class of emigrants. The
great industries of agriculture, mining and lumbering, which consti-

tute the only basis and foundation of genuine prosperity and great-

ness, can find no markets for their bulky and cheap supplies. The
productions of that vast section, however varied and prolific, are

consumed by the heavy freight charges of a foreign commerce.
Were the Nicaraugua Canal constructed and opened today by a

corporation with the governmental control (?) which this bill con-

templates and allows, the evils of which the country complains
would neither be met nor alleviated. The problem of cheap water
transportation would be in nowise solved. The only effect would
be the shortening of the water route, not for the benefit of the "pro-

ducers and consumers of the country, but for the benefit of the cor-

poration. The question with the corporation will be, how high can
we make tolls and attract the most freight? With the producers
and consumers, is it cheaper to pay high tolls through the canal or

make the long and dangerous voyage around Cape Horn ? None of

the grand developments which followed governmental improvements
of the Mississippi and the Great Lakes will follow corporation man-
agement and operation of the Nicaragua Canal. The Maratime
Canal Company may be depended upon to put tolls sufficiently low
to attract all the freight, and high enough to make the largest profit

for themselves.

The bill fixes no rates of toll, nor does it reserve to the Govern-
ment of the United States the right and power to fix them ; on the

contrary, it yields up to a corporation consisting of the foreign

States of Nicaragua and Costa Rica interested collectively to the

extent of $7,500,000 in the stock of the corporation and a few pri-

vate citizens of the United States, this power, so vital to the indus-

tries of this country, and which should be so sacred to its Govern-
ment. If every director of the corporation were a Government
officer, the objection that the bill fixes no rates of toll is absolutely

fatal to it, if we have any respect for our principles of government,
our policy and traditions.

'

'

In respect to the Nicaragua bill before mentioned and now before

Congress, Mr. Manson a second time sums up its provisions and

faults in the following words :
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"1st. The Government, though holding seven tenths (i"o) of

the stock and guaranteeing the whole bonded indebtedness, is repre-

sented on the Board of Directors by a minority of the directors.

2nd. The Government has no control whatever over the con-

tracts of the Maratime Canal Company of Nicaragua, nor over the

execution of the work ; it must measure up the work at least as often

as every sixty days, and pay to the Maratime Canal Company its

guaranteed bonds, whether that work be worth much or little. The
Company may, under such a bill as this, organize a construction

company and let contracts to itself at any figure and to an amount
only limited by the extent of the Government's guaranty.

3rd. An examination of the existing treaty between the United
States and Nicaragua and the LI I Article of the Nicaragua conces-

sion to the Company will show that the Company is allowed for the

first ten years alter the completion of the canal to charge whatso-
ever lates of toll it may see fit ; and that after the ten years it may
divide among its shareholders after paying the necessa^ sums for

"maintenance, operation and administration," a net dividend of

15 per cent. What salaries it will pay under these liberal provis-

ions regarding " administration " and" operation " it is unnecessary
to enlarge upon in the light of recent experiences of our government
with subsidized railroads.

4th. The Government recognizes in terms by the proposed bill

the existence and organization of the Nicaragua Canal Construction
Company, an organization which may bear the same relation to the

Maratime Canal Company of Nicaragua which the Credit Mobilier,

Contract and Finance, Western Development, and Pacific Improve-
ment Companies bore to certain railroads.*

5th. Mr. Menocal's estimate of the cost of the entire work, and
his plans and location recommended to the Government of the

United States have been adopted almost in toto by the Corporation,

including a contingency allowance of 25 percent., is $64,036,197.

There is no good reason why the Government should resort to any
method whereby the cost shall be $100,000,000.

6th. The hitherto almost invariably corrupting influence upon
the Government and its officers of this class of legislation.

7th. The proposed bill allows two foreign countries— Nicar-

agua and Costa Rica—and the private stockholders of the Company
to fix the tolls which shall be paid on the business of the canal.

8th. The Government of the United States may be called upon
to defend these unfair exactions, extending through a period of 198

years, if not upon the commerce of its own people, upon foreign

commerce, involving the United States in an unj ust war with foreign

countries.

9th. The basis upon which, as a financial enterprise, the Com-
pany invites subscriptions to its stock, is $2.50 per registered ton for

*In answer to a question by Senator Dolph, Mr. Hitchcock, the President of the Maratime
Canal Company, stated that all the stockholders of the Maratime Company are members of the
Construction Company.

—

Congressional Record, February 22nd, 1891, page 3265, where this answer
is read as part of Mr. Hitchcock's testimony.
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vessels passing through the canal. Could the important industries

of xhe Pacific States, engaged as their people are and wish to be in

mining, lumbering, agriculture, fisheries, canneries, etc., etc., enter

the markets of the world with the bulky and cheap supplies of this

class of merchandise, and yield at this rate of toll any profit to the

producer ? It is perfectly clear that their export will exceed their

import tonnage, for they will ship bulk}^ and cheap articles, and
import as a rule, a much lighter class of merchandise. Thus the

Pacific Coast producer will have to pay tolls both ways, though
his productions pass through the canal but once. The cost

of passing through the canal is the same, whether the vessel be
loaded or unloaded. With what hope of successful competition will

the Pacific Coast farmer expect to enter the markets of the world,

when even the farmer of Manitoba, Assinobia and the valleys of the

Saskatchewan can, through the cheap water communication from
the western end of Lake Superior, the Sault Ste. Marie, the Welland
and St. Lawrence Canals and the St. Lawrence River, reach the

Canadian ports of Montreal and Quebec, at a charge, embracing all

canal and river tolls and dues, of only two (2) cents per ton on grain.

10th. The bill does not anywhere fix the rates of toll ; this is

left to Nicaragua, Costa Rica and the private stockholders, who
shall, under the concessions, control this enterprise for two terms of

ninety nine (99) years each."

Mr. Manson's essa3r closes with the following words, which will

find endorsement on the part of every one who wants to see the

Nicaragua Canal made as an enterprise for the public good :

'

' The United States can never, with any respect for itself or

regard for its people, do otherwise than pay the present incorpora-

tion fairly for what work it has already done under concessions from
Nicaragua and Costa Rica. It should repeal the charter of the

incorporation under Sec. 8 of the Act of February 20, 1889, incor-

porating the Maratime Canal Company of Nicaragua, which reserves

to the Government the power of repeal. And it should immediately
arrange by treaty with Nicaragua (and with Costa Rica, if neces-

sary) on the same general basis of the concessions to the Company,
though modified in certain important particulars, for the construct-

ion and genuine control of the Canal by the Government of the

LTnited States. When thus constructed and operated and opened
to commerce, the Ship Canal at Nicaragua will prove to be the
' crowning glory of the age.'

"

There is no sentiment in the country that would deprive the

present Construction Company of any money spent or work done.

They should be paid, fairly paid for all, including a reasonable sum
for the concessions fron Nicaragua and Costa Rica, although these

latter are possibly of no value whatever to the Government, which

should be able to negotiate with these countries to a better advantage

than a private company can.
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POWDER EXPLOSION.

The Giant Powder Works plant, near West Berkeley, a suburban

plaea on the North Eastern Coast of the bay, about eight miles from

San Francisco, was blown up at nine o'clock A. M. on the ninth of

Jul)', and it is believed to be the most extensive explosion of the

kind that has ever happened.

Being situated on a spit of land projecting out into the bay there

was a free course for air disturbance to the City, and other surround-

ings on the southern and western side of the bay, and windows were

crushed for a distance of ten miles where no elevated land intervened.

The air disturbance followed channels where the physical formation

permitted horizontal flow, and even streets in the cit}
T seemed to

have guided the lines of greatest effect.

The loss of life was happily very slight compared with what

might be expected, most of the people after the first explosion mak-

ing their way to some distance so the force of the explosion passed

over them. The number reported killed is less than ten, of which

all but three were Chinamen. It requires only a short time, and a

little distance, to get without the active circle of explosions, which

act upward at an angle of ten to twenty degrees, principally because

of the material being partially below the surface of the ground, as

in the case of magazines, also because the first effect is to excavate

a pit the walls of which act as directing angles.

The amount of material finished and in process is not known,

but was certainly not less than one hundred tons, some reports say

several hundred tons, a quantity that should never be stored near a

thickly settled district, near to a city, and almost alongside of a rail-

way on which there is a crowded service. The legal restrictions, or

rather the exercise of restrictions, in respect to such a manufacture

does not seem to have any part in the matter. There is no inspec-

tion of powder works, consequently no control over the situation,

character of the buildings and apparatus, or the kind of men
emplo}*ed, and we have the natural result of periodical explosions.

The competition between manufacturers and the low price of explo-

sives leads to the construction of unsuitable buildings with no ram-

parts, set near together, and the employment of a low-class of labor.

The result is disaster. There are powder works in all countries, but

destructive explosions such as happen here, do not occur.
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We visited, some years ago, the powder works at Dartmouth, in

England, where a vast works has been conducted for a century past

without exploding a single pound of any substance, and there is

little or no danger of such a thing. The works are guarded in vari-

ous ways. There is thick growth of large trees all over the grounds

which are very extensive. The different buildings are surrounded

by earth walls, and all conveyance is by boats floated in ditches

which extend all over the grounds. No iron, not even a nail, is used

in constructing the boats, and no wheel vehicle of any kind is per-

mitted within the grounds.

The laws in England require a license for the manufacture of

explosives, and provide for official inspection not only of the situation

and plans but the conduct of such works. We imagine the same

regulations exist in all European countries, and do not impose any

onerous or unreasonable restriction on the manufacture.

The broken, hilly country on nearly all sides of San Francisco

furnishes secure situations for such factories not distant from the City,

and if the slight per cent, of extra cost by reason of occupying safe

positions were added to the product, no one would object. It is

an extensive and important manufacture here, and a necessary one

that should not be discouraged, but its removal to a safe distance is

not only reasonable but just to those w7ho own property and live in

the vicinity of the works, also those who are compelled to travel

near to them.

If anyone will consider the extensive and even meddling laws

and regulations that apply to the navigation of rivers and lakes,

and the total lack of them in respect to some other kind of public

danger, they will be amazed at the circumstance.

WATER WHEELS AT NIAGARA.

It is reported that the Niagara Cataract Construction Company
have ordered from Messrs. Foesch & Ficcard, a Swiss firm at

Geneva, two turbine wrater wheels of 5,000 horse power each, which

if true admits of remark in several ways.

In the first place, why have not our Eastern contemporaries

announced this fact ? It is one of some importance, and comes back

as news from Europe ; secondly, why order wheels in Europe at all ?

There is not an engineering works of any standing in America that

would not undertake the construction of Girard wheels, such as we
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suppose these to be, and would construct them in strict accordance

with well-known data and rules that apply to wheels of the kind.

There is perhaps no class of water wheels so well understood or
'

' worked out '

' as impulse turbines. They are made with great

uniformity in France, England, German}T
, Switzerland and Hungary,

and were the subject of several articles published in this Journal a

year or more ago, and discussed in connection with this Niagara

scheme. We also pointed out, as has since been proven, that the

London Commission on methods for the Niagara plant would con-

sider only impulse water wheels, and that no firm in this Country,

except the Pelton Water Wheel Company in this City, were prepared

to tender in competition with foreign makers.

This turned out almost precisely as predicted. No other tender from

this country had recognition, or at least no other award was made for

plans presented from the United States. Central discharge or

inward flow turbines of the pressure type, almost the only kind

made in this country, are not adapted to the head and other circum-

stances at Niagara, but the California impulse wheels are eminently

suited for the work, and there is an inference at least that our East-

ern friends are employing a policy sometimes called the
'

' dog in the

manger" one. They cannot make the wheels, and will not let

others do so, at least will not permit anyone in California to

construct them.

The amount of information respecting water wheels, among
engineers even, is very limited. We have been astonished many
times in presenting the subject of open or impulse wheels of the

Girard type, that even water wheel makers and dealers knew nothing

whatever of them.

None have been made in this country except in California, or on

plans furnished from here ; but now that nearly a 3-ear has elapsed

since the London Niagara Commission met, and the subject has been

before the country, there is, as before said, no difficulty in having

impulse wheels constructed from various published plans by European

makers, even if the California wheels were shut out for geographical

or any other reason.

WT
e are sorry to say there has been very little to admire, and

nothing at all creditable to engineering skill in the whole of this

Niagara matter, in so far as the power plants, and the order for

water wheels of 10,000 horse power in Geneva is the crowning

absurdity in the case. The character of the wheels to be furnished

is not explained any further than the name '

' turbine,
'

' which in
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Europe is commonly applied to open or impulse wheels as well as

the pressure type ; but supposing, as before assumed, they are to be

of the Girard type, the following diagram and explanation, from The

Manual of Machine Construction, will show7 their simplicity :

' 'The Girard type of wheels corresponds in its main features to the

Jonval, but acts wholly from impact of the water instead of pressure,

consequently can have any number of jets or inlets, and use a large

or small quantity of wrater without interfering with the efficiency

and working conditions.

The diagram shows the form of the issues and vanes for a hori-

zontal wheel.

Tail Water Luvul

Girard Impulse Water Wheel.

In the drawing a is the fixed part, and b the wheel. The latter

is supported by the flange c connecting with the shaft. The inlet

nozzles d d are arranged so that one or more can be uncovered by the

gate on top. The wheel is widened toward the discharge, as shown
at/", in the section, to permit a free escape of the water.

The Girard wheels attain a high efficiency, and are especiall}r

adapted for high heads or pressures. They operate well under a

head of 400 feet, and can be adapted for low heads by increasing

the number of issues accordingly."

If not Girard, but Fourneyron or Jonval wheels are to be furnished

from Geneva, then there is the answer that Fourneyron wheels

made in this country thirty years ago are as fine examples as can be

referred to. We allude to the Boyden wheels at Lowell, Mass. If

Jonval wheels, the practice of Mr. E. Geyelin, of Philadelphia, is

not excelled in Switzerland or elsewhere, and there wras no need of

going to Geneva for wheels of any kind.



A LARGE HYDRAULIC RAM. 643

A LARGE HYDRAULIC RAM.

Mr. Washington Jones, who was for nearly a quarter of a cen-

tury the consulting engineer of the I. P. Morris works, in Philadel-

phia, was among the members of the Mechanical Engineers who
visited this Coast in May. In conversation with him he mentioned

a large hydraulic ram constructed at the Morris works in 1878, and

at the request of the Editor of this Journal, sent the following par-

ticulars relating to the apparatus, which to that time was the largest

that had been made in this country, and except those employed at

the Mount Cenis Tunnel, the largest made in any country, of which

there is any published account. The drawing shows a vertical sec-

tion through the operating parts of the ram on a scale of 1 = 24.

The following extract is from a description by Mr. Jones in the

Journal of the Franklin Institute, Vol. CVI, No. 633 :

" Recently, the I. P. Morris Company made at their Port
Richmond iron works, to be used for the purpose of irrigating

the higher lands of a coffee plantation in South America, a

hydraulic ram, whose capacity is greater than that of any other

known to them. The following data were furnished by the pur-

chaser with his order. As will be noticed, they cover the most
important points, except the quantity of water available, which,
therefore, was assumed to be ample :

Height of fall 9 ft. 10 in.

Elevation of reservoir 63 " 10

Diameter of inlet-pipe 11 1
2

"

Length " " 52 " 4

Diameter of discharge pipe o l

2
"

Length " " " 127" 8

The capacity of the air-vessel was increased to 5*4 cu. ft., as the

additional expense of the material was amply compensated by the

known advantage of a large air cushion, in partially relieving this

type of machine from the violent shocks inseparable from its action.

The minor details, and their disposition, were determined upon by
the constructors, after consideration and information obtained by
reference to Crecy, L,ondon Engineer, and Spoil's " Dictionary of

Engineering," wherein were found descriptions of several, which,

though of small capacity, were of assistance in forming a conclusion.

The results were embodied in the machine, of which the following

is a description. A reference to the cut will make the construction

more readily understood.

The body of the ram is a cylindrical pipe 11^ inches bore and
l}i inches thick, strengthened with flanges. It curves upwards, at

the rear or discharge end, until the axis or bore becomes vertical,
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when the bore is enlarged to 19)4 inches, so as to form a chamber
for the waste-valve. Several vertical ribs join the flange, provided
for the valve-seat at the top of the chamber, with the main body of

the ram. About midway the length of the body is the seat for the

water-valve and the air-vessel. A horizontal flange on each side of

Twelve-I^ch Hydraulic Ram.

WASHINGTON JONES, M. E., PHILADELPHIA, PA.

bod}', strongly ribbed, serves to hold the machine to timbers which
rest upon stone foundations. Six bolts pass through all, with keys
and plates at lower ends. The water valve is of gum, and sets

upon a grating cast on the body of ram, and is held in position by a

stud carrying a guard. This valve is encased by the air-vessel and
access to it is had through a door. The body of the waste-valve is

of cast iron, strongly ribbed, and is guided at its upper end, by
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wings sliding within the bore of the valve seat, and at its lower end
by a stem, working in a hole, bored in the body of the ram. T^iis

hole is fitted at its lower end, with a long tap bolt, which is used to

adjust the drop of the valve and the number of beats per minute at

such a point, found by trial, where best efficiency of the ram is

obtained. A piece of gum, interposed between the ends of stem
and tap-bolt serves to soften the blow of the descending valve. The
face of waste-valve is a ring of wrought iron, riveted to the valve
with three thicknesses of heavy sole-leather between them, so as to

give some elasticity, and thereby diminish the shocks given by the

valve closing. The waste-valve seat it of cast iron, made heavy (about

five times the weight of the valve), and firmly bolted to the body of

the ram. The supply is carried through cast iron pipes having
socket joints, and their thickness diminishes from \% inches at the

junction with the ram, to s/8 inch at the upper end. The ascension-

pipe is welded wrought iron tube, 5j4 inches diameter, joined by
flanges. The apparatus for supplying air to the air-vessel is essen-

tially that designed by Mr. Bolee (see Spon's "Dictionary of Engi-
neering," article "Hydraulic Machines," folio 1972), with a modifi-

cation of the "snifting-valve," which compels all the air admitted
through it to enter the air-vessel ; or, if in excess, as in this case

provided so, the surplus escapes between the under side of valve-

seat and the top of the screw-plug, on which the valve is mounted,
through an opening adjustable by means of a screw shank of the

valve seat. The supply air passes upwards through the hollow
shank, then outwards, through holes, into the space below the
valve-seat ; the valve-seat is perforated with several holes, through
which the air rises and lifts the valve. When the valve closes, the

return of any air is prevented, but if the seat be raised from the top

of the plug, a portion of it, more or less, as desired, passes between
them and escapes. The valve is placed high enough to be above
floods, and its operation is as follows : The tube, A, is of 1-inch gas
pipe, and it rises, from the point of its attachment to body of ram,
to a suitable height, and carries the snifting-valve and a check-

valve ; it is then joined by a }4 inch gas-pipe B, which descends and
meets a check-valve, attached to the ram, immediately under the

air-vessel. When the waste-valve opens, the water contained in the

pipe A, falls, and produces a vacuum, when the air enters, through
the snifting-valve, into pipe A,. When the stroke recurs and waste-

valve closes, the water rises in pipe A, and displaces the air, which
under pressure, opens the check-valve C, whence it passes through
pipe B and check-valve D, into body of ram, and ascends into the

air-vessel. This occurs each stroke, so that the supply of air is

continuous. Any surplus is discharged by the modification before

described."
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ENCASED DOUBLE HIGH-SPEED ENGINE.

THE B. E. STURTEVANT CO., BOSTON, MASS.

an ex:

The drawing above, furnished by the makers at Boston, is

. example in machine design lying outside the routine of modern

practice and with some commendable points of novelty. It

is a study in fact. It may be noticed there are several peculiarities

of the marine type of engines—the broad slipper guides and oiling
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apparatus, for example. The disposition of the framing from the

crank shaft upward, would, if laid horizontally, be not very far from

good horizontal practice, while the general arrangement is that of

common vertical engines, but capable of being enclosed without rend-

ering the parts inaccessible.

It is a "composite" design, intended for high speed, and so far

as can be seen from the drawing is more carefully worked out than

anything of the kind we have seen for a long time. The enclosure

of the reciprocating parts, or of the whole engine, as it may be

called, is a feature of our time, or of recent times, that is a very

desirable one if the work is well made and accessible, as seems to be

the case here.

The cylinders and piston valve chamber form a symmetrical row

on top of the main frame, the outboard covers being free and all of

the cylinders removable without difficulty. Anyone who will follow

back through twenty years past and note the tendency of practice,

can see designs converging to a kind of standard in so far as framing

and some other features, and with what are undeniable advances.

Vagaries will come in as we go along. Two of these, we consider,

are what is called a Corliss frame set up on " legs," so as to neutral-

ize the advantages of a foundation, and the other is the making of

vertical frames in the form of an Egyptian urn or modern flower vase,

with a "waist" just above the foundation or base portion. This

last is a repulsive kind of feature to the eye and a violation of the

laws and rules applicable to projecting standards or brackets. A tree,

one of Nature's designs, which are always correct, is not cut away
with a diminished section just where the greatest rigidity is required.

Structures or parts supported from one end, whether vertical or

horizontal, come within a class called standards if vertical, or

brackets if horizontal ; neither term being relevant or correct, per-

haps, but there is no mistake respecting their proper form and

section for both strength and appearance. Of all things, a " waist

'

in a machine standard is the worst.
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Fig. 2.

Inward Flow Turbine Water Wheels
S. MORGAN SMITH, YORK, PA.
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Fig. 3.

SOME REMARKS ON TURBINES.

The drawings herewith have been kindly furnished by Mr. S.

Morgan Smith, a maker of turbine water wheels and mill gearing,

at York, Pa., and are intended to illustrate some very good features

in turbine practice of the inward flow type, and also the application

of a principle in water wheel construction that has met with little

recognition at this time.

Referring first to Mr. Smith's wheels, Fig. 1 shows an elevation

of a complete wheel, Fig. 2 the inner or revolving part, and Fig. 3

illustrates the method of constructing the chutes or inlets, commonly

called collectively the
'

' gate
'

' for controlling the volume of water

discharged on the wheel, also the form of the vanes at the top of the

wheel.

In respect to construction, it may be noticed that the inlet orifices

or chutes are formed by a series of pivoted levers, having no
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joints or fittings except the pivots on which they swing. Their

form and movement is such that the shape of the throat is almost

completely preserved, or is even improved by contraction, as is

shown by experiments, in which the efficiency of the wheels fell off

only twelve per cent, from whole to half gate, a result that exceeds

any other case of which we have any knowledge.

The main feature of construction, or the one that will most

recommend itself, is the absence of links, bolts, or, as we may say,

all contrivances for holding and adjusting the gates. In Fig. 3, it

will be seen that the gate vanes or jams project out beyond' the

wheel cover, terminating in plain arms or handles K. On the top

of the wheel is a crab plate having downward, projecting teeth or

lugs that engage these handles K, like the teeth of a wheel, so that

all are moved together uniformly and exactly, without any chance

of breaking or derangement. The claw ring or plate is turned by a

tooth pinion and sector in the usual manner.

Coming next to the vanes and their form it will be seen that at the

top of the wheel they are curved " in the direction of rotation," the

opposite of common practice, and this form is changed to nearly

radial laces below the center of the wheel, then changes to a curve

in the opposite direction at the bottom. This form of turbine vanes

as far as we know, was first introduced by the late Theodore

Risdon, of Mount Holly, New Jersey, and marked a departure in

water wheel practice that produced some very unexpected results at

the tests made at Philadelphia, during the Centennial Exhibition in

1876.

No other wheels, whether of the radial, downward, or inward

flow type, so far as known, have ever been constructed on this

principle, except by Mr. Risdon and Mr. Smith, and no other wheels of

the inward flow type have given so high a percentage of useful

effect. The reason of this high efficiency, reaching in some cases 90

per cent., is not far to seek, existing evidently in the form of the

vanes and the convex faces presented to the entering water.

It is not within the limits of this article to deal with the geom-

etry and hydraulics involved in this form of the vanes, and the effect

produced thereby. This is a problem of great complexity if resolv-

able at all by computation, but w7hat we want to point out is that in

the case of the present water wheel or any other, including even

tangential wheels, the vane surfaces are more nearly normal to the

line of impact when they present a convex surface instead of a con-

cave one to the entering water. This is, of course, easily demonstrated
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by diagrams, and will furnish an interesting problem which we
commend to our readers who have the skill to lay down and resolve

such diagrams.

This proposition is somewhat revolutionary in the fact, as before

said, all water wheels are made on the opposite method with an idea

of confining or concentrating the water by concave faces. In the

case of tangential wheels with the necessary object of reversing the

course of the water in one plane of discharge, but in the case of

pressure turbines with no apparent object whatever.

By examining Fig. 3, showing a plan view of one of Mr. Smith's

wheels, the method of presenting convex faces to the water is clearly

shown. In other words, the vanes curve forward instead of back-

ward, and while a right line through the axis of the inlet orifices or

chutes may not indicate a normal impingement on the vane faces,

except at one. point, there must be taken into account the curvature

of the leading or forward faces of the inlet, which are curved so as

to discharge the water in some degree toward the center of the wheel.

The efficiency attained by the American inward discharge, tur-

bine wheels, a type developed in this country, is perhaps the most

extraordinary fact in the whole art from the beginning. The cost of

construction and also of maintenance has been wonderfully reduced,

and rotative speed increased so as to avoid multiplying gearing, with-

out any sacrifice of economy or efficiency.

The water wheels, illustrated in this article, are represented on

this Coast by the Pelton Water Wheel Company of this City.

COMMUNICATION.

To the Editor of Industry.—The "new" method of treat-

ing g3^psum with the root of althcca officinalis, described on page
548 of your last issue, is an invention of C. Puscher, Nuremberg,
Germany. It was made or published in 1869, that is, at a time
when all German chemists were astir to earn a prize offered by the

Prussian Government for discovering a method of making plaster

casts so that they could be cleaned by washing with soap and
water without getting spoiled. Puscher' s process was a failure in

that regard, as were all other propositions offered. It will be found
fully described in Dingier" s Journal, vol. 191, p. 344, or in Wagner"

s

' Yahresbericht, 1869, p. 373. The new process starts on its second
international trip through the technical literature with almost the

identical baggage of the first journey in figures and promises.

San Francisco, July 2>of/i, 1892. I. GuTzkow.
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COMPOUND AUTOMATIC CUT-OFF ENGINE.
W. H. OHMEN, SAN FRANCISCO,

The engine shown on the opposite page is one of "evolution," and

the result, or refinement, of numerous improvements by the maker,

who for more than a dozen years has continued in a progressive way
to improve his high speed engines.

The design, although shown in a broken view, has, as can be

seen, many points of novelty. The valves on the initial cylinder are

of the oscillating type, and those on the low pressure, plain slides.

The valve gearing and all handling parts are clear and accessible,

while the disposition of metal in the framing, and the general sym-

metry of the engine, show what is called careful working out.

Mr. Ohmen has in various cases reached a phenomenal efficiency

with these engines, and the industry is one that we may well be

proud of here in San Francisco.

Engines of the same general type are made from 20 to 200-horse

power, and are guaranteed to develop wTith a given weight of steam

the maximum amount of power possible under an)- given conditions

of use. There has been in several cases recently, running tests

made, but the data has not yet been put in proper form for publica-

tion. In one case the fuel consumption is 2^ pounds ot coal per

hour, without condensing apparatus.

There has been recently applied in England a pneumatic apparatus

for raising and conveying grain by the induction process. Com-

pressed air at a pressure of 40 pounds per inch is applied, the same

as in the case of water raising injectors or "ejectors," and it is

claimed that 100 tons an hour can be raised 40 feet high at an

expense of four cents a bushel, or that 50 tons an hour can be raised

40 feet with 560 pounds of coal, which is not a very cheap rate when
fuel, investment, attendance and erecting or connecting are consid-

ered. There have been a good many experiments with fans and con-

ducting tubes in this country, in which the grain passes through

the fans, and some in which it does not, and as these are more

simple methods, the failure, if they are a failure, must be for want of

pressure or strength of the current. The inje?tion method would

overcome this, but at a great loss of power. The idea is worth con-

sidering, however, where grain is handled in bulk, as is done all

over this country except in California.



654 HYDRAULIC MOTOR FOR SMALL POWERS.

^==-^HJillmiiiini;''^^=>

B^Mulimijigliniiiiiiiiiiiiii

wmmsm.
^'^sppi'" 111 '11

HYDRAULIC MOTOR FOR SMALL POWERS.
PEI/TON WATER WHEEL CO.—SAN FRANCISCO AND NEW YORK.

The above engraving, which by the way is an especially fine one,

shows a jet motor made by the Pelton Water Wheel Company, such

as is furnished for small powers, the first mover being a friction gear-

ing, reducing the motion about six times. The second mover is the

small pulley on the countershaft.

The design is neat, simple, cheap, and, as we have many times

remarked, the wonder is that such wheels are not as plentiful as sew-

ing machines wherever water under pressure is available. There

are, on dairy and other ranches in this State, hundreds of places

where a small amount of power could, in this way, be provided at a
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trifling expense, while in all cities and towns having a water supply

system, motors of the kind can be employed in every factory, store,

or even every household.

The Company, for a long time, neglected this manufacture of

small motors, but have now, by the higher efficiency of their wheels,

built up a large trade over the older kinds, both here and at the

East.
^ • ^

HIG-H-SPEED CORLISS ENGINES.
[ Communication.]

To The Editor of Industry :

Sir : In the July number of Industry under the title of a
' New Engine Valve Gearing,' in which Mr. Hoadley, of the Cali-

fornia Engineering Co., presents a description of the new Wheelock
valve gear, which he represents, I note in connection with the

speed at which the new valves can be operated, the statement that

in obtaining a speed of 150 revolutions per minute it exceeds that of

any other liberating valve gear, the highest he having known is 102.

Mr. Hoadley will, no doubt, be glad to be informed as to fact, and
Prof. Gale, in the discussion following Mr. Hoadley' s paper, says 'he
remembers seeing the statement some time ago of a Corliss engine in

the East running at the rate of 125 revolutions per minute.' I do not
know to what engine Prof. Gale refers, but at the Trenton Iron Works,
with which I am connected, we have a Corliss engine built by the late

Geo. H. Corliss, of Providence, and now in constant operation day
and night since 1877, driving a Belgian wire-rod train, that runs
165 to 170 revolutions per minute. The engine is essentially the

regular Corliss engines of 20 inch bore, of cylinder 42 inch stroke.

The piston speed is from 1155 to 1190 feet per minute, the former
being the usual regular speed. The fact of an engine of this type
running for 18 hours per day over a period of 12 years actual,

though 15 years is the full, period in which the engine has been in

use is, at the high speed stated, worthy of record, and I may say,

considering the severe work imposed on the engine due to rolling

steel wire rods from a 4 X 4 inch billet down to a No. 4^ wire
gauge at a single heat, the wear and tear is remarkably light, as

the engine is in good order today and doing its work. During the

past year the steam pressure has been increased from 80 to 100
pounds initial, and the indicated horse power has at times reached

500, and suddenly dropping to 200, and even to only 50 in less than 15

seconds, gives good evidence of what the Corliss gear is capable of,

and the end may not have been yet reached as the dash-pot pistons

drop without a miss and to the lull point of closure. Hoping this

brief statement may prove interesting to the readers of Industry, as

well as instructive to those in search of facts in the domain of steam
engineering. I am, yours truly,

Trenton, July 8, 1892. S. S. Webber.
x^sst. Manager, The Trenton Iron Co.
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DOUBLE JET CONDENSER AND AIR PUMPS.
BYRON JACKSON SAN FRANCISCO.

In our last issue was published an engraving and description of a

large pumping plant for reclamation purposes, and mention made of

an independent air pump and condenser to accompany the same.

The engraving above has been prepared to illustrate this

machinery. The waste steam from the engine is discharged into

the drum receiver at the top where the pulsations are to some

extent destroyed, and the steam passes on through the two large

stop valves to the tapered condensing chambers behind the pumps.

In these chambers are spray valves operated by the small stems seen

on the top, condensing water entering by the .smaller pipes around

the top of the machine.

The condensed steam and water falls into the hollow sole plate,

and is discharged by the bucket pipes pumps shown in front. The
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discharged water passes through the pipe leading from the front of the

pump to the rear of the machine, and up through a check valve in

the rectangular chamber, or box, at the rear, and is discharged

through the horizontal pipe leading from this box chamber.

If the vacuum should fail from any cause, or the main valves at

the top are closed, then this check valve opens automatically, and

the exhaust steam passes off through the horizontal waste pipe

before mentioned.

The pipe seen at the right of the machine is part of, or connected

to, an injector, which by means of direct steam can be employed to

exhaust the air from the water pipes and from the main pumps,

to which they are connected, charging the latter with water. The
same thing can be accomplished by starting the air pumps to fill

the main pumps with water by exhausting the air.

The air pumps are driven by means of the band wheel between

them, and the machine being dual in every way, one side can be

used independent of the other, as the duty of the main pumps or

the amount of steam used may require.

TIN MACHINES.

We have received from Messrs. Merchant & Co., of Philadelphia,

a drawing and description of the Buckman Automatic Tinning

Machine, by which it is proposed to treat the plates continuously

and progressively by machinery. It is perhaps too soon to form a

positive opinion respecting the practicability of such a method of

treatment, especially in the light of much effort in the same direction

that has preceded ; but of one thing we may be sure, that when the

people of this country take up the machine processes of any art, they

are very apt to succeed. In this case the lineal feed of the machine

is to be 40 feet per minute, passing successive operations, such as

scouring, washing, drying, edging, fluxing, tinning, dusting,

shearing and reeling ; the whole distance traveled, or the length of

the machine being eighty feet.

There does not seem to be any inherent difficulty in such a method

of progressive machine treatment, unless it be in the thermal condi-

tions. Mechanically, there will be no impediments that can not be

overcome. The feature to be questioned is in so extensive a combina-

tion where each part depends on the whole, but this has no doubt

been considered and provided for as far as possible.
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GEORGE HENRY CORLISS.

We are indebted to the Mechanical News, New York, for the

above portrait of Geo. H. Corliss, and publish it in a belief that it

will be of much interest on this Coast, where Corliss engines are so

extensively made and widely known.

Mr. Corliss was a native of New York, being born at Kaston,

Washington county, in that State, in the year 1817. We had the

pleasure of his acquaintance throughout the most active period of

his life, and well remember the works of Corliss, Nightingale & Co.,

at Providence, which were at the time the only establishment of the

kind in this country that was from the beginning laid down with a

definite plan to include future extensions. Whatever was added was
an integral part of a contemplated whole, but whether this was carried

out in later years we cannot say.

The portrait of Mr. Corliss is one of his later years, and while it

conveys an exact idea of his features, is not as robust as he appeared
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from 45 to 65 years of age. He was a tall man of commanding
appearance and manner, who had confidence in himself, and an

administrative ability not often combined with high mechanical skill.

He was one of the few who are endowed by a kind of intuition

with the power of discerning mechanical qualities and functions.

Beginning as a clerk, then a trader, he drifted into invention, mak-

ing first a sewing machine for leather ; then built a bridge, and after-

wards went to Providence, R. I., where he conceived of the Corliss

liberating gearing for engine valves, and other characteristics that

go to make up the type that bears his name, and the works before

named were built to carry out his proposed improvements.

Taking into account the various points of departure from practice

as it then existed, his engines embraced more novelty than any one

man had ever before ventured upon since the time of James Watt.

The four oscillating valves, the wrist plate with its peculiar func-

tions, the let-go gearing of the induction valves for regulating by

the point of cut-off, and the general design, were all so novel that

people feared for the result and would not buy the engines.

Corliss & Nightingale, to show their confidence in the result, pre-

pared specific contracts wherein they agreed to remove old engines

and substitute the new ones for the saving in fuel effected in a cer-

tain period of time ; also warranting continuous duty and better regu-

lation and service. This was unanswerable, and the Corliss engines

began to spread, and continued to do so, until they went all over the

world.

The testimonials received by Mr. Corliss for his inventions from

various foreign countries bear witness to the value attached to his

work. He received the Montyon prize of the Institute of France,

the highest honor that can be conferred for mechanical achievements.

It is nearly impossible for anyone at this day to realize the state

of the art forty years ago when the Corliss engine was produced, with

all of its essential features almost as they now exist. Present practice

is not what we must compare with. The " science " of heat engines

did not then exist, and there was not then as now, a clear indication

of mechanism in the thermal conditions of operating. It is almost

miraculous, however, that in 1844 to 1848 there was an engine

designed which is made at this day in successful competition with all

the other designs that have appeared since that time, in this, and

other countries.

Mr. Corliss died in 1888, at 71 years of age, and has left a heri-

tage that may well challenge emulation.
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WOOD-POLISHING MACHINERY.
THE EGAN COMPANY, CINCINNATI, OHIO.

We were glad to have received the drawing opposite, as it will

assist in explaining a machine of high utility, which seems quite

unknown among the
'

' mill men '

' on this Coast, or in this City at

least.

We have on former occasions commented on the surprising fact that

ceiling and other planed stuff as prepared here for finishing, is a dis-

grace to the mills, and a source of annoyance and expense to con-

tractors and those who build houses. There is not in this City, so

far as we know, a single-drum, sand-papering machine, employed on

joiner work, and all surfaces, except doors and sashes, to be finished

in any decent manner, either for painting or varnishing, require to

be hand planed and sand papered.

Work thus done, and poorly done at that, costs twenty times as much
as if performed by a machine such as is shown above, and we doubt if

there is another city or place in the world, and certainly none in this

country, where so much woodwork is done, that these polish-

ing machines are not in use. These remarks are strong and are in

a measure inspired by having just paid out about $50 for hand-plan-

ing redwood ceiling, that would have cost at the mill about $3

or less if there had been proper machines there for the purpose.

With this for a preliminary we will say that the machine, shown
on the opposite page, called by the makers a " Triple-Drum Sand

Papering Machine," seems to be the most perfect one that has

appeared. In the Eastern States we would explain its peculiarities

and qualities as compared with other and earlier machines of the

same class, in other words, would give a technical description of it,

but this would be useless here where the inference is that it must be

treated as a new discovery. We will therefore say, the machine is

for polishing flat surfaces of all kinds by means of drums covered

with web sand paper. The material is fed through continuously by

strong feeding rollers, the same as in a planing machine. The sand-

paper drums are below, and are adjustable separately, so they can

operate successively with paper of different grades or numbers, and

so that one, two or three drums can be used as occasion may require.
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The whole operation is automatic, and as fast as fifty men can do

the same work by hand, or try to do it,* because hand work is much
less perfect, and does not produce a level surface as the machines do.

Another point of economy, if any were needed, is that the wear, or

the work done by a given amount of paper, is three times as much
as in the case of hand use.

These machines are made of various sizes, by the Egan Com-
pany; to operate on work 30 to 60 inches wide, and, as before said,

to do the work of fifty men, or rather to do work which fifty men
cannot do.

It was our privilege many years ago to try some experiments

respecting the efficiency of sand-paper used by hand and on a

machine. There were no machines like the one in the drawing

made at that time, only buffing drums made of wood, covered with

some layers of soft cloth, and a canvas cover put on over the top,

fastened with nails at the edges.

This canvas cover was spread with stiff glue, and the wheel

rolled in a sand trough until the surface w7as coated like sand-paper.

When the wheel became smooth the canvas cover was stripped off,

soaked in water until the sand came off, and then nailed on again for

a new coat.

The experiment consisted in covering a wheel wTith sheets of

common sand-paper laid on with glue on top of the old coating, and

without soaking it off. Everyone predicted that the sand-paper

would soon wear out, but, to the astonishment of all, eight sheets

mounted in this manner would do more work than fifty would if

used by hand.

Web paper soon followed, and was made of a superior quality so

its endurance was increased, and it was convenient to apply. Now
there are quick means of fastening the sheets without glue, power

feeding appliances, and the art is seemingly perfect and well under-

stood all over the country except on this Coast, where we suspect

the carpenters are in league with the mill owners to oppose the

introduction of such machines. There are in use a few radial disc

machines, but these are of little use except on sash or other small

framed up work.
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THE TECHNICAL SOCIETY.

This Association held their regular meeting on July 1st, Mr. C.

E. Grunsky presiding.

The following new members were elected :

For Members :

M. P. Boss, Mechanical Engineer San Francisco, Cal.

G. W. Sherwood, Civil Engineer Riverside, Cal.

For Associate :

W. R. Phillips, Draftsman Seattle, Wash.

Three new names were proposed for membership, and referred

to the Executive Committee.

The President sent in the following communication :

'

' Mr. Andrew Fraser, a mining and mechanical engineer, of this

City, member of our Society, a great, noble-hearted man in the prime
of life, a friend of all who knew him, distinguished in his profession
and in all connections—was foully murdered, supposedly by a native
guide, between Chihuahua and a mining district two hundred miles
distant in Sonora, Mexico, while traveling on business for the Risdon
Iron Works, of this City, where he had been connected for several
years past. He was fifty-four years old. His loss will be mourned
by a wide circle of friends, here and elsewhere."

Upon motion the Chair appointed a committee of three, consisting

of Messrs. R. S. Moore (chairman), L. C. Russel and E. A. Rix, to

draw suitable resolutions of respect in memory of the member whose
useful life had been so suddenly brought to an untimely end.

Mr. Hugo P. Frear, chief marine draughtsman of the Union Iron

Works, then read a paper entitled "A Problem in Launching," in

which he discussed a method employed in completing the necessary

arrangements for launching the steamer Peru, recently built at the

Union Iron Works.

The paper is printed in full in our present issue, and, so far as we
know, is an exploration in a new field. The diagrams, as will be

seen, are a very extensive and successful example of dealing graphi-

cally with varying forces and their relations.

At the next regular meeting on August 5th, Mr. J. B. Pitchford,

of San Francisco, member of the Technical Society, will read a paper

on '

' High-speed Corliss Engines, '

' dealing especially with what is

known as
'

' Pitchford Corliss Engines 1

1
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MECHANICS' INSTITUTE.

The Secretary of the Mechanics' Institute, pursuant to a resolu-

tion adopted on the 11th of June last, has sent out to the member-

ship a circular setting forth as below, three plans for extending

the facilities and room of the Institute. These plans are suggested

by a committee appointed March 1st last, to consider and present a

scheme to the Board of Trustees. The following are the methods

suggested :

"Plan One.—If deemed practicable by competent architects and
builders, to remodel the present building on Post street, adding
another story and putting in a swift-running elevator and all modern
improvements, using the entire building, if necessary, for library and.

institute purposes. This plan will give us sufficient room until the

growth of the City renders it expedient and desirable to build on the

Pavilion lot at Larkin and Hayes streets.

Plan Two.—To build on a portion of the Pavilion lot, bounded
by Larkin, Hayes, Polk and Grove streets, a large and commodious
library building of the most approved construction and arrangement
for library and institute purposes, with ample room for all require-

ments of the Institute.

Plan Three.—To purchase a lot of suitable size in a locality

bounded by Powell, Post and Market streets, and erect thereon a

library building similar to plan No. 2. In case this plan is adopted,

it is probable the Post-street property will have to be sold, as also

that on Folsom street."

Members are requested to indicate their preference among three

different methods, and will no doubt do so if they can, because it is

a matter of much interest, as wrell as one of great importance to the

Association and to the City, but there is the objection that the propo-

sitions are too briefly stated, and are incomplete without estimates of

expenditure, time of completion and jthe. things.

The Builders Iron Foundry of Providence, R. I., is now finishing

and assembling for the United States Government, for coast defense,

•forty-three twelve-inch, breech-loading rifled mortars, making, with

those finished under a previous contract, seventy-three guns of this

type from the works of this Company. A part of these will, no

doubt, be sent to this Coast, where preparations have been made for

mounting them.
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PHYSIOLOGICAL EFFECT OF ALTERNATING CURRENTS.

Professor E. J. Houston, in May last, delivered a lecture before

the Electrical Section of the Franklin Institute at Philadelphia, in

which he offers explanation of the wonderful results produced or

discovered by Mr. Tesla, commented upon in our last issue. These

results were briefly stated. Alternating currents of high frequency

can be passed through the human body without injury. This pro-

position has called out much comment, and is answered by Professor

Houston as far as present light on the subject permits. His lecture

is as follows :

'

' I have concluded to place on record a brief statement of the
sufjstance of some remarks made by me at the last meeting of the
section, concerning the physiological effects, on the human body, of

alternating currenls of very high frequencies.

As is well known, the physiological effects of alternating dischar-

ges of but moderate frequencies are more severe than are those of

steady currents of the same current strength. As, however, the
rapidity of alternation increases, the severity of the physiological

effects decreases, until at extraordinarily high frequencies, all harm-
ful physiological effects practicaly disappear.

Three varieties of electric discharges or currents are employed in

electrotherapy for the treatment of diseased conditions of the body.

(1) The steady, continuous currents produced by voltaic batteries

and called, in electrotherapeutics, Galvanic currents.

(2) The alternating currents produced by induction coils and
called in electrotherapeutics, Faradic currents.

.

(3) The electrostaic discharges obtained from frictional or influ-

ence machines and called in electrotherapeutics, Frauclinic currents.

As is well known, the physiological effects produced by Galvanic
currents differ markedly from those produced by Faradic currents.

The former, unless very powerful, produce on the opening or closing

of the circuit, a contraction that is of very short duration— in fact

almost but momentary ; the latter produce a contraction that contin-

ues as long as the current is passing. This is generally believed to

be due to the fact, that the contractions attending the opening and
closing of the- circuit, follow one another so rapidly that the mus-
cles fail to assume the condition of rest and so present the appear-

ance of continuous contraction. Franclinic currents, produce in

general, effects somewhat similar to those of Faradic currents.
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When alternating currents are sent through the human body the

physiological effects increase in severity with an increase in the cur-

rent strength. With current strengths greatly in excess of those

employed in electrotherapy additional effects are produced, and a

tonic contraction of the muscles follow. Moreover, in such cases

the severity of the physiological effects is increased by the high
potential of the break-induced discharge.

As, however, the rapidity of alternation increases, the severity of

the physiological effects decreases until when enormously high
frequencies are reached, the discharges become harmless. These
facts have been demonstrated by Dr. Tatum for comparatively high
frequencies and by Nikola Tesla, for enormously high frequencies.

In a lecture delivered before the American Institute of Electrical

Engineers, at Columbia College, New York, on May 20, 1891,

Tesla speaking of these effects, says :

' I have found that by using the ordinary low frequencies, the

physiological effects of the current required to maintain, at a certain

degree of brightness, a tube four feet long, provided at the ends
with outside and inside condenser coatings, is so powerful that I

think it might produce serious injury to those not accustomed to

such shocks ; whereas, with 20,000 alternations per second, the tube

may be maintained at the same degree of brightness without any
effect being felt.

This is due principally to the fact that a much smaller potential

is required to produce the same light effect and also to the higher
efficiency in the light production. It is evident that the efficiency

in such cases is the greater the higher the frequency, for the quicker

the process of charging and discharging the molecules, the less

energy will be lost in the form of dark radiation.'

The severity of the physiological effects attending any electrical

discharge through the body must necessarily depend to a consider-

able extent not only on the quantity of energy present in the dis-

charge, but also on the time in which it is acting.

It has occurred to me that in another circumstance is to be found
perhaps, the principal cause why discharges of enormously high
frequency of alternation should be so comparatively harmless. This
fact. I think, is to be found in the manner in which, according to

our modern ideas, an electric discharge is believed to pass through
a conducting path or circuit, viz : that the electric energy is not

propagated through the mass of the conductor itself, but rather

through the dielectric or other medium lying outside the conductor.

That the electric energy is rained down on the surface of the con-

ductor from the space outside it, and sinks down into the mass of

the conductor, the conductor forming a sink or place where the

energy can be dissipated.

In the case of a steady, continuous current, the energy sinks or
soaks rapidly through the mass of the conductor, so that the elec-

tric current, in the language of the old ideas passes through all

portions of the mass of the conductor.
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In the case of alternating currents, however, the energy received

from a single impulse or electrical movement, by sinking or soaking
moves (say) from the surface of the conductor towards the center,

only while such impulse continues ; and when the direction of the
impulse changes, moves in the opposite direction, or towards the
surface. In conductors through which alternating currents are

passing, the current density is therefore greatest near the surface

portions, and in the case of alternations of very high frequency, the

central portions of the conductor are entirely free from electric cur-

rents, the current being limited to portions near the surface.

In the case of the enormously high frequencies employed by Tesla,

this action was so pronounced that conductors failed completely to

conduct.

When therefore, the human body is subject to the effects of dis-

charges of alternating currents of enormously high frequencies, the

superficial portions only are traversed by the discharges. The more
deeply seated, vital organs, being thus free from current, such dis-

charges are necessarily harmless.

As the frequency of alternation increases, the body becomes
more and more protected, until when the frequency becomes as great

as that of the ether waves, which cause sunlight, they would prob-

ably produce on the surface of the body, the same genial effects as

are produced by the light and heat of the sun, with which they are

probably identical.

If these views are correct, it would appear that when the human
body is exposed to rapidly-alternating discharges, it is subjected at

one moment to a discharge that might produce instant death, were it

not for the fact that the bolt is practically no sooner hurled at the

body than it is hurled away from it."

The tenders for supplying electric lights at the Chicago Exhibi-

tion aie bewildering. An arc lamp, or an incandescent one, of

defined candle power, to be maintained with a sufficient current is as

near a standard and uniform product as anything that can be referred

to, but the bids at Chicago varied from $399,000 to $1,713,567, or as

4.3 to 1. What this means has not been explained. The Westing-

house Company secured the contract, and were asked to file a bond

of $1,000,000 for their performance of the stipulations requiring

92,622 lamps. This was another mystery in the case, considering

that the Company is quite able to furnish the lamps and all the rest.

The bond was afterwards reduced to $500,000. As the electric plant

will answer in a very effective way as an exhibit, it was natural to

expect a low tender for the service.
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There are, just now, at Creede, in Colorado ; at White Hills,

in Arizona ; and in Northern California ; camps being opened up that

have more promise than any that have been discovered for some

years past, and it should do something toward relieving the conges-

tion of trade in this City. It is reported that the principal mines at

White Hills have been bought by investors in this City.

The Granite Mountain Mine, in Montana, with ten millions of

stock, is producing 500,000 ounces of silver a month, which exceeds

the output of any other mine in the world. There are no signs of

exhaustion of the ore, and fifty years of reduction will not consume

what is known to exist, unless all rules and conjectures fail. I^ast

year $360,000 was paid in dividends to the shareholders, and in all

nearly twelve millions have been paid out of the earnings. If dis-

coveries of the kind go on, and there is no reason to doubt it, silver

will become more extensively used in the arts, and will fall in price,

especially if the cost of mining and extraction are continually

cheapened by new inventions.

It would be interesting to know in what measure the decline of

the Comstock mines is due to stealing. Mr. Tingman, president of

the Mining Stock Association in this City, stated in a lately pub-

lished letter, that Senator Sharon's estate was derived from proceeds

stolen by the Union Mill and Mining Company ; also the fortune of

D. O. Mills and others. The whole amount thus taken, he reckons

at $60,000,000, which alone would be a great draught on the Com-
stock mines, if extracted from profits, or what produced profits. The
Comstock Milling Company followed, and thirdly, the Nevada Mill

and Mining Co., all of them conducted, as is claimed, on the same

plan as the first one. The chances are, that the Comstock mines

would now be profitable property if not " looted " by these unscru-

pulous methods. A great share of the money stolen in these milling

schemes has been drawn out of California in " assessments," princi-

pally from those who owned small amounts of stock.
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We have made it a point, for two )-ears past whenever opportu-

nity offered, to ascertain the opinion of mining engineers respecting

the Temescal tin mines in San Bernardino County, and have always

met with the same views, which are in substance that no tin existed

there in paying quantities. If there had been ore rich enough to pay

for extraction there would have been no need of an expedition to

England to sell the mines. Present circumstances indicate that

$2,000,000 have been wasted there, and the effect of this circum-

stance, to say nothing of its moral aspect in the past, must act dis-

astrously on mining interests on this Coast for a long time in the

future. Two years ago we pointed out how this ore was near tide

water, and that those in England or Wales who wanted to invest in

the mines should, for a time, take the ore out to the smelters in

Swansea^ and reduce it there until the percentage of tin was

definitely known. Even this could not guard against a lack of ore

in the mines, respecting which no skilled opinion has, so far as we
know, ever been published in this country.

The following extract is taken from a recent paper read before

the Institution of Mining Engineers, in England, relating to mining

in New Zealand :

"In the older gravels filling the deep watercourses, where no
outfall can be got for sluices, the auriferous dirt is disintegrated by a

water jet, and lifted by the same agency to a sufficient height for

the subsequent washing process. Much interesting information as

to the working of this process was given by Mr. C. E. Rawlins, a

member who had lately arrived from New Zealand, from which it

appeared that auriferous gravel could be raised from 80 feet to 90
feet by water at 800 pound pressure, at a cost of about 1% pence
per ton for labor

; the elevator being a steel pipe into which the

gravel is carried by a jet of water and delivered against a baffle-plate

at the top, where any hard lumps are effectually pulverized by the

collision. This plate, and the portion of the pipe immediately adja-

cent to the nose of the water jet, are the only parts that are much
affected by the scour ; the rising pipes, which are of solid drawn
steel, No. 12, B. W. G., and 15 inch inside diameter, showing but
little wear. The admission passage is protected by a hard metal lin-

ing, white cast iron having been found to stand best, but ft requires

frequent renewal, and it is intended to try the strongest variety of

Hadfield's manganese steel, which should be well suited for the

purpose. '

'
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Mr. E. H. Booth, of the Thomson-Houston Company, writes to

point out an error in printing his article 011 " Electricity, as applied

to Mining Operations," in our June issue, by which the writer's

meaning is reversed. In line 27, on page 463, the phrase, " and is

met with to an equal extent," should read, " and is not met with to

an equal extent." It was a blunder in printing we much regret, and

due to the impossibility of reaching Mr. Booth with proofs, he being

at the time in Montana.

The letter of Mr. Samuel S. Webber, relating to the speed of

Corliss engines, published in the present number, will cause some
astonishment here, where there has been a pretty constant effort to

increase the speed of Corliss engines, or their valve gearing, which

has been a limit of speed. Mr. Webber is a well known engineer,

and will no doubt, supplement what is given in his letter by other

particulars if requested to do so. The number of revolutions given

is at least twice what is commonly considered a limit for engines of

the size and kind named.

The executive committee that managed the reception and entertain-

ment of the American Society of Mechanical Engineers, during their

convention here, in last May, met on the 9th ultimo, and after audit-

ing all accounts for expenses incurred, found they had a balance in

their hands equal to 40 per cent, of the subscribed amount, which they

arranged to return pro rata to those who contributed to the fund.

The entertainments by Mr. Charles Webb Howard, Adolph Sutro,

and iu other cases, were a personal matter, and tendered free of

expense to the committee, thus much reducing the amount that

would otherwise have been expended. Letters received from the

officers of the Society since its return to New York indicate that

their reception here was a surprise, and their entertainment far

beyond anything expected or imagined, and that the occasion will

long be remembered as a particularly happy portion of the Society's

history. The whole was well managed, and our City has gained

thereby an important quantity of good will.
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The consolidation of the Pacific and Regan Gas Engine Compa-

nies in this City is likely to enable a more systematic and profitable

manufacture of the engines and save a great deal in the expense

account. Segregation is almost a necessary feature in the develop-

ment of manufactures. A large business is too unwieldy for experi-

ments, and there is no means or incentive for personal effort, such as

is demanded in
'

' working out '

' new things, hence the business of

the Gas Engine Company has only followed a normal course up to

that point where stock engines can be accumulated and orders filled

promptly. The Company have recently furnished to a local firm

here an engine of sixty horse power, having four cylinders of ten

inches bore. The design is good, plain, substantial, following the

latest and best practice in steam engines. The engine is " auto-

starting," if that term will do. One cylinder is charged, and a

single impulse moves the engine through one cycle, or far enough to

meet the automatic action of the other cylinders.

The removal of the silk factory of Messrs. Carlson & Currier to

Petaluma is fortunate for that city and a proportionate loss to San

Francisco. It was an industry the importance of which cannot be

measured by the investment, or any of the ordinal rules, because

the work performed was in a sense skilled, well paid for, and mainly

performed by women who were far above the common factory class.

There are very few clean and fitting pursuits open to women that will

maintain their social standing, manners, and support them in a comfor-

table way. Messrs. Carlson & Currier employ about 200 people in an

industry which did not compete with others here, and was a distinct

addition to our industrial interests. The silk spun is brought here from

China and Japan, and was spun into sewing silk of all grades,

colors, and quality. Petaluma secured the erection of the works

there by liberal concessions that will, no doubt, be amply returned.

The main building is of brick, 160 X 45 feet, and requires an

engine of 100 horse power. The product is to be 75.000 dozen

spools of silk per month.

What has become of the much talked of Eames Steel Works, at

San Diego ? This Journal was criticised for showing how the

Eames or any other special process of steel manufacture was an

absurdity, and also that in the other case San Diego was not the

place to found such a manufacture. We refer our readers to the
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result, which now seems to be that a mythical English company is

to supplant Dr. Eames and build the steel works, An impression to

be gathered from reports of a year ago was that the output of steel

was nearly ready, the vast works nearly complete, and so on, but

like the great tower at Chicago, the works did not "materialize."

The effect of these things on our industrial interests on this Coast

is disastrous. It prevents legitimate investments, destroys confi-

dence, and earns for us an unenviable reputation. Every year

sees three to a dozen of these "great schemes," consisting of mere
' conceptions '

' or fancies, born among those who know nothing of

the economic and commercial conditions that must exist for the

successful founding of manufactures.

At a meeting of the members of the Mechanics' Institute of this

City, on the 12th of June last, some schemes were reported by a

special committee respecting an extension of the library facilities and

room. A proposed director, or trustee, nominated by the board

itself, to fill a vacancy, was rejected by a vote of the members, and in

this act is seen a circumstance almost without parallel. The mem-
bers of a corporate body contending with elected trustees. The mat-

ter is not one for comment here. It was decided to hold an exhibition

in January and February of 1893, instead of in the Autumn of this

year, as would have been in regular recurrence. We think 1894 would

have been better. These exhibitions, in so far as promoting indus-

try, are far too frequent. The changes and additions of a year do

not form enough subject matter. There is no novelty to speak of,

consequently not much interest. A committee to revise the consti-

tution and by-laws of the Society was ordered.

CONIIVLRNTS.

The meeting of the Amalgamated Association of iron and steel

workers that held their convention at Pittsburgh last month, and the

proceedings there indicate that whether employers understand or not

the principle of setting off labor as an element of production, the work-

men have, and are, moving in that direction. In several articles on

"profit sharing," and as a corollary of that proposition we have

endeavored to show how this independent treatment of skilled labor

is practicable and practiced, and that profit sharing held out no solu-
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tion of the labor problem. We have no hope of seeing, within a

decade, any popular understanding of the subject, but the logic of

events point that way all the time, and the whole will be under-

stood in the end. As soon as the employers and unions discover

that the amount of wages is the thing to be considered instead of a

rate paid for a man's time they will be at the beginning of the end,

and perhaps the machinery of the labor bureaus will be turned to an

investigation of that fact, the central one of all, and in that case

strikes will become less frequent.

Mr. C. H. Grunsky's communication to the Technical Society of

the Pacific Coast, reprinted in our last issue, raises the inquiry of

what has become of the American Society of Irrigation Engineers,

founded during the Congress held in Salt Lake in 1891. A special

meeting was held at the rooms of the Polytechnic Society in Salt

Lake, an organization was made and officers appointed. If any of*

our readers have any knowledge as to progress made since then, it

will be a favor if such information is sent for publication. It is

evident that the treatment of the soil as now understood and taught

in our agricultural schools and colleges, falls far short of what is

required to be known in respect to irrigated lands and the peculiar

* conditions and nature of soils met with on this Coast, especially.

The amount of mineral salts of one kind or another with which the

earth is impregnated, and the treatment required to counteract these

salts is a feature which we imagine is little understood in districts

where the land is washed by a regular annual rainfall covering all

seasons. The conservation and distribution of water is alone an

extensive branch of engineering, and there is certainly call for such

means as will concentrate study upon irrigation engineering.

The political platforms or manifestoes issued this year by both

of the principal parties contain clauses relating to the danger of rail-

way appliances, especially couplings, and the fact has significance in

so far as showing that the enormous number of accidents is engag-

ing public attention ; but in so far as a remedy by laws, that need not

be looked for in any direct form, or in any form perhaps. The " poli-

tical ' idea is not, we fear, of the humanitarian kind, but to catch

votes. If this killing, maiming and destroying was done by '

' wrater

lines " there would soon be laws and regulations, and inspection, but

with railways it is different. The only remed}r possible is to enforce the
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liability of the companies under laws that now exist, or some new
act of general application. A man who engages to work on a rail-

way, and to couple cars, assumes a risk equal to one in ten of being

killed the first year, and this will, no doubt, continue, until the com-

panies are compelled to insure his life. It is only their reasonable

duty to do so, and when such a regulation is imperative there will

soon follow such safeguards as human skill can devise.

The deplorable riot, at the Carnegie works, Homestead, Pa.,

that occupied the attention of the country during the first of last

month, has not offered any new light on the various disputed points

at issue, or disclosed any new truth ; in fact truth does not seem to

be the element sought after. A Congressional Committee was sent

to Pittsburg, and, among other things, tried to ascertain the amount

of wages paid per ton in steel manufacture. This is rather an impor-

tant matter in the problem, inasmuch as a number of the news-

papers claim that Mr. Carnegie's money and business are creations

of the laws protecting or promoting his manufactures. If that be true

there is certainly some public claim upon both, and that, no doubt, is

the view taken by a good many of those concerned. The employment

of armed men to operate against the strikers, and transporting these

men on a navigable river, terminated as must have been foreseen, and

to the disgrace of the authorities provided to maintain order

in such cases. The history of labor disturbance in Pennsylvania is

an ignoble one. The report of the Senate Committee on labor

troubles in the coal regions, in 1886, should have been issued to the

country as was intended, and might have been the cause of some

much needed reform in the coal and iron industries.

There was a great flurry in England and some other European

countries last month, over a circular issued to the American Consuls

in March last, declaring that exhibitors at the Chicago Exposition

would not be permitted to affix prices on their goods exhibited there,

unless the American duty was added to such prices. As the Expo-

sition is a bonded warehouse in effect, and as European exhibitors

have in view the display of their wares to other countries, as well as

this one, the absurdity of such a regulation is apparent. After a good

deal of telegraphing and corresponding, the matter was set right, but

came very near "upsetting" the whole affair in so far as exhibits
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from England, France and Germany. We have well escaped a

charge of bad faith in the matter. At the Centennial Exhibition

of 1876 this same thing was done. There was no previous regula-

tion, and exhibitors were no little astonished when their goods were

in place, to be informed that the prices could not be marked on them

unless the duty in this country was added thereto.

The Maxim flying experiments in England are at an end, and we
can be credited with one more prophecy fulfilled. It is reasonably

certain that no reasonable person will ever again attempt to sustain

weights in the air by means of mechanical agents impelled by steam

power, or any other power at present known. This is presumable

on the grounds of impracticability, and also for the want of an object

in sustaining and conveying weights in the air. No one wants to go

that way, which from inherent causes can never be as safe, or even

as fast, as conveyance on the ground or on the water. The late

paper of Mr. Marsden Manson on the '

' Circulation of the Atmos-

phere of Planets," and the facts therein set forth, shows that in the

attenuated outer strata of air, it would not require but a day or less

to pass around the earth, but this is under circumstances where

animal life is not possible, and the lower strata next the earth and

travelling with it, is in every way inferior to the present methods of

transporting either passengers or goods.

Industrial Notes.

The valve motions, or the valve functions, they may be called, of

the Dow steam pumps, made in this City, affords an example of

what may be called
'

' generalization
'

' in construction. They have

a main valve moved by steam pistons, and a second or auxiliary

valve to distribute steam to the pistons that move the main valve.

This far there is no difference from other pumps of the kind, but to

move these two valves the same mechanism is employed up to the

closing point of the main valve ; then the auxiliary one, being a

little in advance, opens its induction part first, setting the steam

piston of the main valve in motion and completing its stroke. We
have here then the main valve moved by direct connection to the

piston as far as possible, and the stroke then "completed" by an

auxiliary agency, the whole accomplished by the same valve rod and

gearing.
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Mr. W. A. Doble, of the Abner Doble Co., in this City, recently

conducted some experiments to determine the proper temper or hard-

ness of steel exposed to blows, as on the ends of driving tools, such

as drills, chisels, wedges, and at the same time of hammer faces

exposed to similar action. The steel used was Firth & Sons' tool

cast steel, and its endurance was far surpassing any estimate that

would be formed by inference. A piece of steel about 8 inches long

and \y± inches square was shaped like the driving end of a wedge,

and hardened to a particular temper, known by experience to be

correct. The other end of the piece was slightly tapered, and set

solidly into a block of iron weighing 1,100 pounds. Two relays, of

three men each, were set at work with sledges of 10 to 13 pounds,

striking "in time," with full force on the head of this steel piece

to see how long it would last until it would "fly" or "broom."

As soon as one set of men were tired the others took their places,

delivering from 90 to 100 blows a minute. This continued for

eight hour's time, and the piece, when we examined it, was in

good condition, not an ounce spalled off, and no cracks of more

than .5 inches in length or depth. Assuming that the blows

were 90 to a minute, or 5,400 an hour, the aggregate would be

43,200 blows from sledges swung through a circle of 6 to 7 feet.

Mr. Doble assumes, and no doubt with full truth, that at certain

temper or hardness, a particular mean between the friable and malle-

able conditions of steel, it takes on an elastic condition, and is

capable of endurance that enables a long life to driven tools, and, as

at first remarked, far surpasses what is commonly supposed to be a

limit. The place of cast steel in the useful arts is not likely to be

displaced. There is nothing like it, or scarcely to be compared in the

way of endurance under blow7s.

The Lodge & Davis Machine Tool Company, of Cincinnati,

Ohio, have brought out a new radial drilling machine that is the

best designed implement of the kind we can refer to. The propor-

tions throughout seem carefully worked out, and the design, except

some brackets of cylindrical section to support out-board bearings,

is symmetrical and pleasing. One chief feature, neglected in nearly

all machines of the kind, is the reducing or back gearing being-

placed on the main spindle instead of some driving shaft, that per-

mits the spindle to make a quarter revolution or so, by torsional

springing of the parts. A heavy sole-plate and box-table combined,

with racks for drills, a tapping motion and all required adjustments,

are well combined and arranged.
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Bulletin No. 42 of the United States

National Museum.

This issue of 256 pages is devoted to min-

eralogy and mining, with a large number of

fine plates. It is a work of value to mining

men and metallurgists, and contains a great

mass of information which is in some cases

lacking in accuracy. For instance, on page

28, a description of the Ontario Mill is set

down as one of 80 stamps, while Professor

Stetefeldt, of this city, who designed the

works, informs us that there are but 40

stamps. He says the screens given as 30

mesh should be 26 mesh, and that his fur-

nace there is six feet square at the base in-

stead of eight feet as given, and is fed at two

sides instead of one side ; also, that the

yield instead of being 100 ounces per ton, as

reported, is only 35 to 50 ounces per ton of

ore. Statistics of the kind are difficult to

collect, and when collected are soon suc-

ceeded by new quantities and circumstances.

On the whole, however, the book is one of

value, and many men will do well to procure

copies.

Consular Reports.

No. 139—April, 1892.

The present report of 220 pages is in some

respects a peculiar one, being confined to

two subjects, namely: '' Local Transporta-

tion
'

' and '

' Underground Conduits for Elec-

trical Wires."

The inquiry sent out from the State De-

partment, respecting local transportation

called for explanations of methods, how
owned, rates of fare, rate of taxes on service,

and if the investments were profitable.

The section for underground conduits was

defined, "Underground Conduits for Tele-

phone, Telegraph, Electric Light, and Elec-

tric Power Wires."

In respect to the first section, relating to

what is called ' 'Local Transportation, " mean-

ing thereby urban transportation or traffic,

it contains a large amount of information

which does not admit of useful comment,

and we fear not of much practical value in

this country, except in suggestions respect-

ing legislation to govern such lines.

Wherever the matter is mentioned, the

street lines in all countries are forbidden

to cram the carriages, and passengers are

not permitted to enter after the seats are

filled. This is an uniform evil of our sys-

tem. The seats provided are not enough,

and the discomfort of people crowding into

the cars and standing is an outrage. The
common reply to remonstrance is it cannot

be avoided, but here is testimony from all

parts of the world that it "is avoided," and
no such system is permitted elsewhere.

Looking over all, one is led to think

American cities are better provided in respect

to public conveyances, except as to crowd-

ing, and scarcely provided at all with facili-

ties for personal or private conveyance.

The section on underground conduits is

one of much interest, but being a technical

subject, could not be dealt with by consular

officers farther than to give some facts and
statistics, which, from all the European
cities reported, indicate that overhead wires

are not tolerated in the denser parts of any
of them.

There is little doubt as to the practicability

of underground conduction. It is only a

matter of investment and methods, and it

would seem that this problem is swallowed

up in the more difficult one of supplying

moving motors for traction from under-

ground wires, that is if the latter is at all

practicable, the other is out of the problem

and a simple matter.

The diversity of methods is bewildering,

and is such that comment is useless. Noth-

ing but time can prove the advantages of

one or the other.

The Engineering- Magazine, July, 1892.

In this number Mr. George E. Curtis,

"Meteorologist to the Government Rain-

Making Expedition," details the circum-

stances of the ridiculous expedition to

Southern Texas. The record is not worth

remembering, and the report is nearly a year

too old. Its significance will be seen in the

last paragraph, as follows :

" This aftermath of the rain-making exper-
iments, although unforeseen, serves as an
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excellent warning. For the honor and good
name of the Government, and of science, it

would be well if we had seen the last appro-
priation to produce rain by bombarding the

heavens, and the last expedition which
should mislead the people by sending out
premature and sensational reports."

We notice that a dispatch sent to Chi-

cago reads "The Hon. B. Farwell, Chicago.

Preliminary.—Fired some explosives yester-

day afternoon ; raining hard today."

If we remember correctly, this Mr. Far-

well is the member of Congress who secured

an appropriation to build some kind of a

novel war vessel evolved from his inward

consciousness, and is no doubt a representa-

tive of the genus "crank," which is natu-

rally represented among the members of a

popularly elected legislative body. We once

claimed that the object of the whole rain-

making scheme was a raid on the treasury

by people owning patents on rain processes,

and Mr. Curtis could no doubt have said so,

if official courtesy had permitted.

Mr. Iyouis Heilprins' article on "Rapid

Transit in New York City," is an attempted

generalization of the matter, and will give

some idea of the problem which the Rapid

Transit Commission has before them. We
think, however, that Mr. Fleilprin overesti-

mates the difficulties to be overcome in New
York, even if it had two millions of people

to deal with. The city is long and narrow,

giving short lines of exit and long lines of

border. There is water transit in nearly all

directions, reaching habitable areas in 10

to 40 minutes. The future will no doubt see

a larger increase of this radial transit by
water than of the "up-town " travel, which

now seems to engross all the attention of

those considering the subject.

Report of the Division of Forestry.

DEPT. OF AGRICULTURE.

The Chief of Forestry, B. B. Fernow, sub-

mits a concise and well-written report for

1891, conspicuous for the information given

respecting the varieties of '

' pitch pine, '

'

found mainly in the gulf region. The dis-

tribution of varieties is shown by three fine

colored maps shaded to indicate grades of

quantity per acre.

In 1891, the exports of wood and wood
products was $44,811,000, and imports,

$21,772,000, or about one half, which is sur-

prising. The information contained in the

report, most of it, appeals only to those who
deal with forest interests, and consequently

has not enough interest in a popular way for

a more extended notice here.

Trade Publications.

Messrs. W. T. Garratt & Co., of this City,

have issued a new edition of their catalogue

relating to pumping and other hydraulic

machinery made by that company.

The catalogue, which contains more than

100 pages, is well printed on fine paper, and

contains a vast amount of information of

use to those who purchase and use this class

of machinery, or the various supplies con-

nected with it. It is not necessary, however,

to enumerate the contents of the catalogue.

The firm and its manufactures are too well

known on this Coast to require that, but in

the matter of pumps it may be said that the

variety and adaptation to special, as well as

general uses, is a surprise. The Flail-duplex

and the Hooker direct-acting steam pumps,

occupy a large space. The special triple

pumps and the centrifugal types, have also

independent sections, with all kinds of tab-

ular matter that relates to their weights, cost

and uses. We do not know on what condi-

tions the catalogue is sent out, and can only

recommend our readers to apply for it.

CATALOGUE OF THE E. W. BEISS CO.,

BROOKLYN, NEW YORK.

The phenomenal development of this vast

business during fifteen years past, must to

some extent, or even a great extent, be

accounted for in the fact that the firm has

not only led in the manufacture, stamping,

drawing and other plate machinery imple-

ments in this country, but in the world.

Orders have been executed for nearly all

countries,.and every month sees new designs

for standard or special machines for punch-

ing, shearing, dropping, drawing, spinning,

and all the cold processes of sheet metal

manufacture.

The present catalogue of nearly 400 pages,

octavo size, well bound in boards ; is con-

venient, complete, and a book of useful ref-

erence in any establishment where sheet

metal processes are carried on. As in the

case of the previous catalogue mentioned'

we do not know the circumstances under

which it is published and sent out, but it is

an excellent thing to "apply for."
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THK JEFFREY MANUFACTURING COMPANY,

COLUMBUS, OHIO.

We have received from this company a

recently prepared circular containing a won-

derful number of engravings representing

the various conveying appliances made by

that company, also engravings and descrip-

tions of their underground machinery for

coal cutting and conveying, The develop-

ment of that branch of manufacture called

"conveying machinery, " and its evolution

into a class, within a few years past, is char-

acteristic of the pace at which skilled indus-

try is moving in these times. It seems a

dream, and consumes one's energies to

"keep up," even if that means no more

than to understand the nomenclature of

trade. The Jeffrey Company are among
the oldest in this conveying business.

The Iron Founder

SIMPSON BOLLAND.

This is an attempt, among some others

that have preceded, to write a book of use

to moulders, and being the last, is also the

best. It contains explanation and description

of nearly every process or method known in

foundry practice, and has more than 300 ex-

planatory drawings and diagrams, prepared

originally for the work. The book is written

by a practical moulder, and if not would

have been of no use, because the art is not

one amenable to calculation, theory, or even

set rules. Tike other trades that have to be

empirically learned, or mainly so, it requires

all that can be added by suggestions and

advice such as is here given.

Although the title is confined to founding,

or moulding in iron and other metals, the

book is of almost equal value to pattern

makers ; in fact the two trades are in prac-

tice so nearly connected that a good moulder

must understand pattern making, and a pat-

tern maker must understand moulding
;

hence the dual value of Mr. Bolland's book.

In the chapter on pattern making, or as

we should say, the chapter on how to avoid

pattern making, there are some useful hints

on " strickling, " of which not one half as

much is known as ought to be, even here in

California, where "short roads" to castings

are more studied and are more extensively

applied, than anywhere else in this country,

We saw some years ago a volute centrifugal

pump casing cast in Philadelphia by means

of skeleton and "strickled," that was a very

perfect piece of work. The 42-inch pumps
in use at the Mare Island dry dock were
moulded in that way.

The work contains 382 pages, and is not

"padded ;" on the contrary, is as compend-
ious as possible, and is nearly devoid of

"machine slang," also technical names that

are confusing, and is on the whole, valuable

and commendable in even^ way.
The book is published by Messrs. John

Wylie & Sons, New York, and sold here by
Messrs. Osborn & Alexander. Price $2.50.

The Californian, July, 1892.

In this issue the descriptive matter is pro-

fusely illustrated, well selected and well

written, but the most vigorous and striking

contribution is the second article of Mr. C.

T. Hopkins on the '

' Education of Politi-
cians."

The subject is one presenting all kinds of

objective points, and does not need argument
so much as portra3Tal in such form as to be
understood and appreciated. The facts are

well known. No one needs to be informed
that the political procedure of our day is

all that it ought not to be, and growing
worse.

Mr. Hopkins quotes in italics the follow-

ing from an article by President Eliot, of

Harvard University, published in the Forum
for October, 1891 :

" Before municipal government can be set
right in the United States, municipal service
must be made a life career for intelligent and
self-respecting young Americans ; that is, it

must be attractive to well-trained young men
who enter it—as they enter any other profes-
sion or business, meaning to stay in it, learn
it thorough^, and win advancement in it by
fidelity and ability."

He then sums up the impediments to

securing trained talent for public service in

the following terms

:

"1st. The absence of any class properly
educated in statecraft from which proper
candidates can be selected, and of any insti-

tutions for supplying such education/
2d. The absence of such public opinion

as at all recognizes the necessity for any
special education in candidates for elective
office.

3d. The universal dominance of a class
of active and unscrupulous politicians whose
idea of office is private gain, not public ser-
vice, and whose principal test of fitness is

corrupt subservience to the nominating
power.These have no use for educated can-
didates, whom they love as the rats love the
ferret.
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4th. Universal Suffrage implies the right

to hold office (as if it were a property or a

power) as the correlative of the mere voting

power, and therefore ignorance and incom-
petence have the right of representation, in

proportion to numbers, equally with knowl-
edge and talent. Therefore the more igno-

rant voters, when in the majority, would
deem themselves disfranchised if not per-

mitted to choose their representatives from
their own body.

5th. The entire absence of educational

qualifications for legislative office in every
constitution.

«6th. The uncertainty of the election of

educated candidates.

7th. The further uncertainty of their

re-election, especially under constitutional

provisions confining representation to resi-

dents in the district, thereby disqualifying

non-resident candidates, though in every

respect better men.
8th. Extreme partisanship, which every-

where seeks the election of party leaders

regardless of their education, knowledge or

character."

The most remarkable of all, however, is

the author's views respecting the law as a

school for politicians. It is common opinion

in this country, and one continually acted

upon, that lawyers almost alone are qualified

for legislative service. Our Congress is

mainly composed of lawyers, and to a much
greater extent so composed than the legis-

latures of other countries. On this head

Mr. Hopkins says :

" The profession of the law is popularly

supposed to be the true education for public

life ; but Herbert Spencer, in his essay on

Political Education, says : 'A familiarity

with law is no more a preparation for rational

legislation than would be a familiarity with

alf the nostrums men have ever used as a

preparation for the rational practice of medi-

cine.' The political lawyer is a natural par-

tisan. He knows how to work only as an

attorney for one of two sides in a contro-

versy. His knowledge of the lawrs that have

been made has often no bearing upon laws

that should be made except to prevent them,

owing to his professional adherence to pre-

cedent. Nor does the knowledge only of

law presuppose familiarity with any other

study in our curriculum for an education in

statecraft. Nay, further, is the profession

that lives by constant contact with fraud and

crime thereby rendered pre-eminently hon-

est ? Is the practice of taking fees for ser-

vices in court suggestive of refusing fees for

services in the legislature? Have political

lawyers no pecuniary interests in statute

making, independent of the profits of brib-

ery ? Can no relation be traced between the

continually controlling presence of lawyers

in the legislatures and the thousand needless

complexities, costs, delays, appeals and tech-

nicalities in probate, insolvency, street assess-

ment and criminal proceedings, all making
work and fees for the bar at the expense of
a permanent divorce between lawr and jus-
tice ? Is it not singular that, under a gov-
ernment so carefully dividing its powers,
that the law-making department is left

utterly powerless in execution and adminis-
tration, all three of those powers should be
everywhere blindly conferred upon the law-
yers ? For as legislators they make the laws
(often in their own interest), as judges they
administer them, and as attorneys they exe-
cute them. In protection of the rights of
the public ought not lawyers to be ex-officio

d ^qualified to be legislators ? What right
have they to have any share whatever in

framing the laws, out of whose execution
they make their living?"

The author concludes that the only hope

of checking corruption and reforming the

civil service in this country, is to elevate

politics into a "learned profession," and as

this is the only remedy we remember to

have seen suggested, it should on that ground

alone receive earnest attention.

The excellent article on Phoenix, Arizona,

will be a surprise to a good many even here,

wThere we should know a good deal of

that city. The most important fact to be

drawn from the description is what it dis-

closes of the agricultural environment there.

Phcenix is thus situated. A fertile valley

traversed by an irrigating canal has lent a

feeling of permanence and built up good

buildings, water works, schools and the rest,

including an intelligent and "fixed" popu-

lation. The mines of the Comstock Lode
could not build a true city at Virginia.

Mines, commerce, even climate cannot build

a city — a permanent one, that demands
tilled lands as a base.

The Mount Wilson Railway from Pasa-

dena to the top of the Sierra Madre range

is the subject of an article by Mr. Olaf

Ellison, open to the objection of being pre-

mature and with an advertising flavor. We
confess to a strong prejudice against all

descriptive writings upon projected or incom-

plete works.

Except a superbly illustrated article on

the ruins of Pompeii, the remainder of the

present number is devoted to California, and

will have a strong local interest, as well as

being useful to those who are to visit this

peculiar and beautiful country, or have done

so in the past.
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Local Notes.

Whatever schemes may lie beneath the Nicaragua Canal enter-

prise, and its immediate promotors in Congress, no one will ques-

tion the good faith of Captain Merry, after reading his compendious

but complete representation of the subject, published in the present

issue. Captain Merry, as past president of the Board of Trade here,

and chairman of the Nicaragua Committee of that body, also official

representative of the Company in this City, is not likely to forget

the interests of his fellow citizens, or to promote willingly any

enterprise that will not prove advantageous, now and ultimately.

We commend a careful perusal of his essay.

In no branch of industrial engineering work has more progress

been made in ten years past, than in elevators for buildings. Hori-

zontal transit reached an earlier solution, and its influence and eco-

nomic effect in cities is well known. No less marked are the results

of
'

' vertical traveling.
'

' It has changed rents, the value of ground,

and produced results that are marvelous if we consider them. The
writer of this, was, an hour before, shot up 60 feet at a rate of 10 feet

a second, in the new Pacific Mutual Insurance Company's building,

in this City. The control over the movement of the cage is marvel-

ous and perfect. The machinery is on the
'

' hydro-steam '

' system,

constructed by the Cahill & Hall Company, of San Francisco, and

is the subject of an essay printed elsewhere in this number.
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There is being made in Kern County, Cal., a reservoir, partly

natural and partly artificial, that covers an area of 25,000 acres. It is

to be filled from the Kern River, and is claimed to be the largest reser-

voir in the country, which it will certainly be, in area, if we exclude

dams in rivers, which in some cases will back over a larger surface.

The Kern County works will cost $360; 000. which is a reasonable

investment if it include the canals of catchment, which lead some

distance from the Kern River. The water is to be used for irrigat-

ing, and if the mean depth of the reservoir is ten feet, there should

be a supply for 250,000 acres.

Mr. Geo. M. Dodge, C. E., of San Rafael, Marin County, in

this State, has been laying pipe to conduct the sewage of that town

out to deep water. The pipe is 8,000 feet long, with a slope of 3

feet, laid on a uniform grade and nearly straight. He has arranged

to indicate the friction head at the intake end, also to record volume.

The case is one wherein the ordinary rules respecting the flow

in pipes can be determined in a very complete manner. It is not

often that an opportunity of the kind occurs, and Mr. Dodge, it is

hoped, will tabulate his observations and give them out in a public

way before long. A paper before the Technical Society wouid be a

good way to put the data permanently on record.

On the 15th. of last month, there was killed at the Clayburgh

building in this city, by an accidental fall, a man who, quite

unknown to fame, can nevertheless claim a remembrance far above

what fame commonly means— Peter M. Cornell, a millwright and

mechanic, who for more than forty years had spent his energies in

doing intricate and dangerous work. His honesty, industry, and

energy were proverbial, and when one thinks what a monument his

life's work would be, if assembled in one place, it will be hard

to deity a tribute such as is accorded to trifles in comparison. This

man's life represents the work of forty men for one 3*ear, or in all

12,000 days work. It would almost build the Palace Hotel, and

easily build any other great building of the kind. It would create

a whole square of houses, one of our cable railway lines, or several

great factories, still his unfortunate fate may, outside of his few

friends, pass into oblivion before these Avords are printed. Mr.

Cornell was a native of Maine, 60 years old, and long a resident

here.
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Mr. Wm. A. Doble, whose experiments in steel endurance we
noticed last month, has continued them by having 24,000 blows

with eight-pound sledges, struck on the end of a piece of Firth steel,

1)4 inches square, and 8 inches long. The piece was secured as

before, in an anvil or heavy casting, and the time consumed was 4^
hours, with relays of men. The piece, which is now at hand, is not

sunk on the end more than one sixteenth of an inch. It is not

split or spawled, indeed seems to have received but little punishment.

Mr. Doble' s opinion is that at a certain temper or hardness, good

cast steel assumes qualities of elasticity, hardness, and coherence

that makes it almost indestructible by blows. The problem has. a

bearing on armor plates, not new perhaps, but unsettled.

The Vulcan Iron Works of this City, have constructed in British

Columbia, a plant for freezing Salmon, that is, if we mistake not,

the first of an important industry for this Coast. There is often con-

gestion of the salmon packing industry, but if fresh salmon can be

frozen and transported across the continent, there is then no limit

except that imposed by closed seasons and the amount of fish. Mr.

Graham, the manager of the Vulcan Iron Works, informs us that

the Salmon on being taken arc first exposed to temperature of 12

or 20 degrees, and after seven hours, to another room with a

temperature of 30 degrees or 2 below freezing, where the}'- remain

for ten days or more, and then are sealed up in cases for shipment

and will keep for years. This is the account received, and suppos-

ing it to be correct, it will seem that the conservation of the fish is

a cheap process compared to the usual one of canning, and the possi-

bilities of the trade are vastly increased by means of storing fish as

fast as caught, when there is a heavy run of them.

Mr. J. M. Thompson, C. E., of this City, has assumed the man-

agement of the San Francisco branch of the Westinghouse Electric

Manufacturing Company, the office of which, has been established

in the new Crocker Building. This business covers the various

branches of power transmission, electric railways, lighting plants,

and supplies pertaining to electrical apparatus of all kinds. The
great companies are now well represented here, and were it not for

the general depression in business on this Coast, would be supplying

in excess of what the population indicates. The time will come
when the employment of electricity here, will exceed, in proportion
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to the number of people, any other part of this country. The
physical conditions and circumstances favor it, and the present is a

good time to " get ready."

A mine in Shasta County, this State, has been fitted up with an

aerial line for conveying ore and wood, with a result that is surpris-

ing. Mr. James Barron, C. E., the manager, in writing to the Vulcan

Works here, who erected the plant, says :
" The saving effected by

the ropeway is $900 a week, and at the rate of $40,000 a year of

running time. The rate of hauling ore by teams, was $2.50 per

ton, now it is 12)4 cents a ton. Wood that previously cost $5.00

per cord is now delivered at $3.00 a cord." There are cases enough

of this kind throughout the mountain regions of California, to call

for hundreds of these rope lines, not only for ore and fuel, but other

things. Mr. Graham, the manager of the Vulcan Iron Works,

informs us that he is now constructing a line to convey wheat in

sacks at the rate of 80 tons in ten hours a distance of 6,250 feet with

a descent of 1,920 feet. Some further particulars of this line will be

given next month. Not only are there opportunities for cheapening

transportation at existing mines and works, but like electric trans-

mission of power, the system often permits the construction of reduc-

tion works in advantageous positions for water power, but inacces-

sible to teams or railways;

Cojviiviknts.

From the late act of the Senate appointing a standing committee

on a National University, and from other sources one may see at

last some conception of training young men to politics or statecraft,

outside of the
'

' law '

' and independent of what we call practical pol-

itics, meaning thereby the chicanery, deceit and even ignorance that

now attaches to that calling in its lowest phases. It is about time

something was done. The term '

' politician
'

' has become one of

reproach, and the word so besmeared that it seems necessary to hunt

up a new one for members of a trained civil service. It will take a

long time to work a change, because people look on " office" as a

public favor to be dispensed among the people, irrespective of qualifi-

cation, or nearly so. The result is not unlike selling or giving a man
a diploma or degree in any profession, because it was his turn for a

favor.
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A contemporary quotes Aristotle, Ben Franklin and Ben Butler,

with other authorities, to show that the value of gold is created by

law, and the metal has no more intrinsic value than iron. If this is

so, what is the use of procuring it at all ? Any other metal properly

stamped would do as well. How anyone can entertain such ideas,

when they look over a list of paying and non-paying gold mines, it

is hard to understand. The fact is, that although one value of gold

is in its adaptation for money coins, if that use were wholly sus-

pended the price of gold would not, and could not, fall much below

its present rate. There is only half of it now in coins, and the rest,

in other uses, is usualy sold far above the coin value.

They are considering, in Paris, an underground system of urban

railways to be driven electrically, which, from some recent figuring

on the London lines, is not likely to succeed well. If the traffic is any

where near what it is in London, there will be required enormous

generating plants at short distances. For example, with stations

.one mile apart, and two trains between, each of 500 horse power, it

would call for 1,000 horse power per mile. There is no need, how-

ever, in Paris of such frequent trains, and it is doubtful if there is

need at all of so expensive a means Of transit as an underground

railway on the plan of those in London. The streets of Paris are

open and free in comparison, and there is seldom conjestion of traffic

there, as in many other large cities.

The French bounty of 60 francs a ton for all ships built in

France, and \ x/z francs per ton for each 1,000 miles run by such

ships, has not turned out as expected, but quite the reverse. The
Act was for ten years, and expired in 1891. During this time

French owners bought more ships in England than at home, and there

was no increase in tonnage as expected. A commission of inquiry,

recently appointed, has decided that it will take a bounty of 120

francs a ton to cause ships to be built in France. The commission

says wages are 50 per cent, more in England, the men wrork

shorter hours, but the builders there offer ships at 50 per cent, less

than they cost in France. If, as in this country, the French wTere

prohibited from buying m England, they would simply remove to

that country, or sail their ships as British. We think the best thing

the French can do is to read Bastiat's Sophistries, and apply some of

the lessons taught therein.
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Work has again stopped on the Hudson River Tunnel, after

various mishaps and failures, financial, mechanical and otherwise.

The scheme was treated in the style of our day, that is, it was taken

to England where a million and a half of dollars was raised to com-

plete the tunnel, and a contract was let to an English firm of con-

tractors who applied the Greathead shield system, and went on, it

seems, successfully until the money ran out, a year ago. The cost of

construction is about five hundred dollars a lineal foot, but this

would not hinder its completion if the scheme had, from the begin-

ning, been laid down in a proper manner. Now it seems there are no

adequate connections at either end, and the tunnel being far

advanced, property owners will exact exorbitant prices for land at

the approaches, and there are chances of the whole being abandoned.

The riots at Homestead, Pa., are now happily at an end, for the

present at least, and people are talking law and order. The whole

matter is disgraceful, and began, it seems, with the fortification of

the Carnegie works, which were surrounded by a stockade, loop-

holed and fitted with hot-water pipes. On the top were strung lines

of wire to be electrically charged. A tower was built on which was

placed a search light, with photographic apparatus to catch the

battle. This extraordinary proceeding, which we understand

preceded the lockout or strike, was, to the men, an exasperating

declaration of war, and was also an insult to the laws and civil

power of this country. It was tantamount to saying the company

had no regard for, or confidence in, the " laws," which are now a

matter of so much solicitude. The men met this gauge of battle

by war, murder, and the abuse of unarmed men. The nature of

the strike has been discussed quite enough, but the moral it affords

can furnish material for some useful thought for the future. The
pressure on prices of steel at Pittsburg, if there be a pressure, which

is to be doubted, comes from competition with the southern steel

and iron companies, and is not to be got rid of by cutting down
wages. It comes from overproduction, and that from overstimulat-

ing an industry, which, by all accounts, far exceeds in capa-

city what the country requires. Steel, no doubt, is cheap relatively
;

every element that enters into it is dear. Wages, if we are to

believe the reports of the U. S. Labor Commission is the least

inflated of all, and the fear is that we are not yet at the end of dis-

turbance in this great industry.
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The Engineer, London, comes with its first article, another
" Battle of Dorking," but this time laid on the seas, and an imagin-

able war with France is the theme. This appeal to the savage pas-

sions of people is a sensational method of treating such subjects,

appealing to what they call there the "jingo spirit," and if we may
be allowed an opinion, is much out of place in our able contempo-

rary. The publication of such a thing at this time has some political

significance, no doubt, and is a ruse such as is becoming too com-

mon in English politics, especially on the Tory side. They
delighted the heart of Lord Beaconsfield, and one had hoped were

buried with that erratic statesman. ' The present matter should have

appeared as a "penny dreadful."

If there is any kind of reading thoroughly useless it is accounts

of the " decadence" and misfortunes of other countries. The taste

for this kind of twaddle is born of a desire to see others unfortunate
;

a kind of malevolence that sometimes passes for patriotism, and is

born of the old mercantile theory, that one country gains what

another one loses. The decadence of England, for example, is a

theme as old as living memory can run back. It is continually

going on in trade, politically and otherwise, if we can believe the

gloomy accounts that are given. France, Germany, Russia, indeed

all countries, come in for a share in this " decadence." It is a poor

humbug, and untrue of nearly every country in the world that is

engaged in common manufactures and agriculture, and not engaged

in war.

Speaking of the cost of fuel, and the schemes that interfere with

its price, we were, some years ago, on the upper Monongahela River

attempting to*gain some insight into those peculiar conditions there

that surround labor in that uneasy district. The journey was made

on a steamer, which stopped at one of the mines for coal. Two
barges were taken in tow, and the culm or fine coal, with which they

were loaded, was shoveled off on the steamer's deck. We asked the

Captain how much the coal cost. " Seventy-five cents," said he.

We followed with another question as to the rate. " Oh," said he,

'

' that is nothing ; the seventy-five cents is for the men who float the

barges back. The mines are glad to get rid of the slack coal."

Stretching away from here, two thousand miles, was open water, in

which this coal could be floated in barges, but its price, along the

Mississippi Valley, is not governed by the cost of mining and con-
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veyance, but by towing companies and combinations. It is strange

that no attempt has been made in the Upper Ohio and Pennsylvania

coal districts to convert coal into gas at the mines, and send that into

cities and towns within reach. It will be done, no doubt, if the

natural-gas supply falls off.

The Columbia, U. S. protected cruiser No. 12, launched on the

26th of last month, is a very remarkable vessel to cost $2,725,000.

The ship is 400 feet long, 58 feet beam, and to have a draught of 24

feet. The displacement, with an average amount of fuel, is 7,300

tons, but the most extraordinary feature of all is in the power, which

is reckoned at 20,500 H. P., capable of propelling the ship

at 21 knots an hour. This is the vessel that has been called

the " Pirate," " Commerce Destroyer," and so on, and in fact was

designed with a view of destroying high-speed merchant vessels in

case of war. It would be much better, m our opinion, if the Gov-

ernment had built, instead of the Columbia, three merchant steamers,

which the money would have provided, and presented or hired them

to some mercantile company. We are also of the opinion that the

world has arrived at that point where great merchant vessels, filled

with passengers of all nations, are not legitimate prey for war

vessels. At any rate it is to be hoped that the Columbia is enough

of her class and cost in this or any other country.

Congressman Hall, of Minnesota, who is engaged in the manu-

facture of stone ware at Red Wing in his state, and has astonished

his fellow Congressmen by explaining how the labor cost of stone

ware was about 40 per cent, less in Red Wing than in Rutherglen,

in England, where the same business is extensively carried on. In

the case of the larger vessels, those of six gallons for example, the

difference was nearly two to one. Mr. Hall, at the same time, called

attention to the report of the Hon. James G. Blaine, when Secretar}r

of State in 1881, in which he said :
" Undoubtably the inequality

in the wages of English and American operatives is more than

equalized by the greater efficiency of the latter, and their longer

hours of labor." We doubt if, in any case, wages are much higher

in one country than another, in so far as the amount paid for pro-

duction. The "rate' of wages does not amount to much, except

as a measure of efficiency. The main questions are : How much
is paid in certain countries to perform a certain work, and how much
will the wages buy ?
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The President of the United States having appointed Senator

Jones, of Nevada, as one of the delegates to the proposed interna-

tional, Monetary Conference, is, we think, by no means a promising

fact in connection with that assemblage if it ever meets. What Mr.

Jones may know of the nature and science of money we do not judge,

but if the Conference is to consider means of
'

' extracting it,
'

' with-

out returning an equivalent, he will be a well qualified member for

that branch of inquiry. A difficulty may arise by other members

refusing to endorse his methods of acquiring money, and it might be

well to appoint his partners, Messrs. Howard and Hobart also, to

keep him company, and to assist in representing that which will, no

doubt, be his chief distinction in an international monetary confer-

ence.

The past and present seasons have been scourged by storms,

floods and fires, to an extent that will make them memorable, espe-

cially if as now seems probable, an epidemic of disease follows on

the heels of casualties that have no parallel. The floods and storms

in the Eastern States, at a season when such things are not expected,

seem hardly reconcilable with the natural recurrence of such things,

and must call out renewed efforts on the engineering profession in

planning resistance and security against such calamities. The Mis-

sissippi valley is too vast to be dealt with, even under the assump-

tion that its sediment must be carried out to sea, which is certainly

a mistake. Other smaller streams may be successfully dealt with,

or people may be kept out of their way. The fires in cities, of

which there have been a surprising number, must recur in wooden-

built and wooden-covered districts. Even such carefully regulated

old cities as Christiana, Norway, and St. Johns, New Brunswick, are

not sale from destruction.

We are fast, but not quite fast enough, in finding out that heat

is money. The fact is, that if this commodity could be divided up

into parts stamped and weighed, as gold and silver is, it would become

a very stable basis of values. The base to which all values, includ-

ing gold itself, are referred, is labor, sometimes wheat, and other

things, but unless a new medium of motive power is discovered, heat

will be in the future the most permanent standard for values that we

will have. It is true, that in a popular way the value in heat is not

thought of, unless it be in the way of fuel—coal, wood, petroleum,

and so on, all of which tend to an uniform price on the basis of their
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heat-producing power. When converted to power, heat becomes a

tangible commodity, dealt with at a price, and at a very constant

price, varying with the cost of fuel. This variation, as it now exists,

is one ol the wonders of our time, showing as it does the success with

which the currents of trade can be impeded by commercial schemes.

For example, here in San Francisco coal is eight dollars a ton, when
it ought to be five dollars or less ; and petroleum costs much less

than coal, when it ought to cost more.

A modern war ship is becoming a veritable machine works.

Admiral Sollani, of the Italian Navy, has been casting up the steam

engines on a modern battle ship, and finds " sixty-nine " of them,

and the total power of auxiliaries, to be 2,500 H. P. for a

ship of the Re Umberto class. There are twenty different depart-

ments requiring separate steam power. In a recent article, published

in a foreign journal, there is a question raised whether one of these

" machine works " is capable of battle, and the functions intended
;

and whether a modern war ship is a war ship at all, and suggests

that some engineer w7 ill contrive one some day that, like Ericsson's

Monitor, can proceed to fight a whole navy of these complicated

machine works.

It has been the province of this Journal to point out, at various

times, the part that our antiquated navigation laws have had in

destroying American deep-water shipping. To other incongruities

and inexplainable provisions of these laws can be added those of

redress for the abuse of men at sea. In this port there is from five

to ten times a year, a cry respecting the mistreatment of men at sea,

and the usual newspaper verdict, with hints of San Quentin for

brutal mates, but it ends in talk, the fact being that there is not,

under the laws, any practicable method of procedure such as applies

in the case of offenses committed on the land. Men that have been

abused have to apply "personally" to the U. S. District Attorney, and

if a case is made out so as to be unavoidable, the defendant is

arrested and at once bailed out, while the complainant is " sent to

jail as a witness." There he may lie for six months with other

witnesses cited. This state of affairs is anomalous, and is outrage-

ous, indicating the inefficiency of criminal laws and their inability

to cope with circumstances at sea. Our marine service is degraded

in this way, and the less there is of it the greater the abuses. Some
member of Congress, w7ho wants to be famous as well as just, should

take up this matter and follow it to a reform.
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The phylloxera is slowly but industriously making its way up the

California valleys, destroying vineyards that a few years ago gave

promise of permanent independence to their owners. It is dispirit-

ing to go up the Napa Valley, for example, and see what a large

share of the vines are abandoned' to weeds and not cultivated. . It is

true the land remains, and has capabilities of many kinds ; also true

that in France one half the whole viticulturist interest was destroyed,

if that is consolation, but it is evident that vine culture of the kind

now in vogue must leave the sedimentary lands some time. It is the

insidious and small agencies in nature that defy the efforts of human
knowledge and skill. L,arge animal and vegetable growths are

attacked and destroyed, or turned to useful service, but the vegetable

parasite defies our power. We dredge out channels, turn the course

of rivers, bridge streams and estuaries, but fail ignominiously when
the teredo attacks timber structures. The barnacle, phylloxera et

a/., go on serenely, paying no attention to our great ships of 20,000

horse power, dynamite, or any other of our achievements.

The Mining Press says the MacArthur- Forrest Company charge

too much royalty for the use of their reduction process. The same

proposition applies to nine tenths of all contracts made for patent

royalties. One would think the conditions of such agreements were

simple enough to be understood, and they are in fact, but those own-

ing patents always overestimate the commercial value of their

improvements. With a low royalty the licensee becomes an ally and

supports a patent, with a large royalty he becomes an enemy of the

patent, and regards it as an incubus on his business. If the pro-

duct is a common one, as is nearly always the case, a licensee is

subjected to a tax, which must be added to the price of the finished

article, or rather must be subtracted from the saving effected in pro-

duction by reason of the invention, and the remainder is commonly

about one fourth what a sanguine patentee estimates it to be.

Another feature, not always considered, is the competition invited by

a high royalty. It sets at work every one acquainted with the busi-

ness to invent substitutes, or evade the patent. A royalty of five

per cent, commonly brings in more money than one of ten per cent.
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The Brayton petroleum engine that was brought into notice six-

teen years ago, has come to the front again as an economical motor.

In the older forms of the engine, the debris of combustion in the

cylinder was an impediment that offered much difficulty, in fact, if

we remember aright, was the obstacle that prevented an extensive

manufacture of the engines. These motors do not '

' carburet '

' the

petroleum as in the case of modern gasoline or vapor engines. It is

sprayed into the cylinder under pressure, atomized it is called, and

in a proper volume of air, and burned in suspension, under circum-

stances that should secure a full economy of the heat. Ignition is

performed by an incandescent coil of platinum wire, constantly

exposed in the cylinder. The mechanical construction of the engine

is good and philosophical.

It is strange, that in cities where their water supply is drawn

from rivers flowing through sedimentary plains, so few have sunk

wells alongside the river, and thus secured a natural filter for the

water. The amount of infiltration is nearly always sufficient, with

a moderate area in the wells, and this can be increased if not

enough. At Sacramento, for example, if a well were sunk at some

distance from the river, and the City supply drawn from that, there

would be no " slickens " to contend with. At Peoria, Illinois, the

water is drawn from a well of the kind, situated more than a

thousand feet from the river, and the infiltration, when the head is

seven feet, is at the rate of one foot a minute in the well. The
natural form of such wells, is a long narrow pit, or a succession of

pits such as are made in this country for irrigating purposes.

There is an increasing want of an efficient water-wheel regulat-

ing apparatus, that will maintain a speed uniform enough for operat-

ing electric generators. There is but little promise of success in pro-

viding one, and the most promising method seems to be to apply a

brake capable of offering a resistance equal to the extremes of varia-

tion, and lose the power abstracted by the brake. When we have

got this far there still remains a wide field for contriving, but one

thing is certain, that no control by means of throttling the water
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will answer ; it is too slow. An extreme illustration of this is seen

with the great water wheel at Berdan's, Troy, New York. When
a bar is started through the rolling mill, and the water turned on

the great 60-foot wheel to meet the resistance, there is a race

between the iron and the water. If the bar goes through before the

load of water reaches the bottom of the great over-shot wheel, the

mill
'

' runs away, '

' or did in old times when the wheel was first

erected.

Of all machines that perplex both skilled and unskilled, a

hydraulic ram has the first place. It will stop without apparent

cause, and start with no discernable cause whatever. It will continue

to hammer away oblivious to changed conditions of head, weight on

valve, or volume of water ; at other times it will refuse to go under

all conditions supposed to be favorable and encouraging. The intri-

cate part is in what is called ''regurgitation" or reaction, that

opens the valve and otherwise causes the peculiar "vibratory"

motion, it may be called, of the water, and this, so far as we can

discern, is the closing of the check valve, causing a reversal of the

flow. When the main valve closes, there is delivered a blow with

force enough to raise the check valve and eject water through it in

proportion to the head, or rather for a period, the length of which is

dependent on the resistance of the head. When forces are balanced

there is reaction, the check valve closes and sets up in a modified

wTay, a reverse current in the drive pipe, pulling the waste valve

open. If not this, then what ?

We have seen the Wetmore, whale-back steamer, from the side of

the dock, which was quite near enough for aesthetic purposes, but

these aside, the whole scheme seems to be chimerical. To attain

some added carrying capacity, the spar deck is abandoned and

housed over, thus taking away what may be called the '

' administra-

tive " part of the ship, with no corresponding advantage. Nearly

all the work on a ship is performed on her deck. Here is carried and

operated her tackle of all kinds, and to say this must be abandoned

to obtain an inclined freeboard, seems poor engineering and lack of

common sense. Below water there is gained, no doubt, something

in carrying capacity, and certainly ought to be, to compensate for

what is lost above water, not in appearance only, but in utility and

convenience. It is a barge, but not a "ship," and we predict will

become a "tradition," instead of a success, in so far as performing
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the functions of a ship for deep water service. There is on the

Mississippi and its tributaries, a class of vessels that excel even the

whale-backs in the objects to which the latter seem to be directed.

The vessels alluded to are called " flat-boats."

If Mr. Charles Wye Williams, formerly chief engineer of the

Dublin Steam Packet Company, who died many years ago, was to

return to life, he would be flattered to find that after about thirty

years his recommendations and inventions relating to introducing air

at the bridge walls of steam furnaces had been appreciated and

adopted. The Marine Review says that more than seventy steamers

on the Pacific Coast are fitted up with these Williams' bridge walls,

according to a patent granted to Mr. E. W. Tucker, in 1887, but if

there is any feature not included in the Williams' methods we fail to

see it. At any rate it will be a matter of interest to those concerned

if the}^ will procure a copy of The Combustion of Coal and the Con-

sumption of Smoke, one of Weales' series, published about thirty

years ago, but recently revised by Mr. D. K. Clarke, and study there

the philosophy^ and principles involved in the method. The book

costs about two dollars, and is worth, we imagine, about one hundred

times that much, to anyone owning a steam furnace.

In a recent letter from Mr. Ralph Bagaley, Treasurer and Busi-

ness Manager of the Westinghouse Machine Co. at Pittsburgh, he
says :

" It may interest 3
tou to know that we have just completed a

splendid new brick erecting shop and testing department, 50 X 264
feet, fitted with new permanent foundations, a convenient and ade-

quate system of piping, large condensers; two 10-ton, 45-foot 6-inch

over-head, Morgan Engineering Co. cranes, etc. Our production

has always been clogged in the erecting and testing departments,

and with these fine improvements we will be enabled to set up and
erect twTo row\s of engines at once, instead of one as heretofore, and
we will also be able to test three or four times as many engines. We
have also thrown out our old locomotive boilers, which you will

doubtless remember, and replaced the same with two very large

Babcock & Wilcox boilers, fitted with Rone}- mechanical stokers,

etc. This enables us to test our largest compound engines up to

the highest prevailing steam pressures, which wre have never been
able to do, excepting after the engines had been placed in position

for actual work. We are also now building a line of compound
engines up to more than 750 horse power, at 150 pounds steam
pressure, the cvlinder dimensions of our largest size now, being
23 and 40 by 20 inches."
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Glasgow is to be fitted with a high pressure water system the

same as several other English cities, but with the difference that the

city itself will put down the plant. There are 93 hydraulic presses

and 508 elevators there that can be operated, and a revenue is almost

certain under good management. Glasgow in so far as corporate

management, is the best governed large cit}
T in the world ; and is

also one of the hardest to sfovern.
<=>

At the last meeting of the American Institute of Mining Engi-

neers there was given a description of a new telescope for stadia

work, in which the cross lines are omitted, and instead, there is a

prism to cover one half the objective. This causes a double set of

targets to be seen, and by adjusting the relation of the targets, real

and optical, they assume a position constant to the distance from

the observer to the rod. The advantages set forth are such as

should engage the attention of civil engineers.

There has been recently built by a firm in Savanna, Italy, a very

strange kind of vessel, 28 feet long, Gj,4 feet broad, and 10 feet

deep—a kind of " iron fish," so to call it, provided with an electric

motor for propulsion. It is intended for submarine work, salvage

and so on, and is provided with a kind of water-lock door in the

side, through which divers can go out and in. It is intended that

the supply of air and other necessaries will serve the crew for two

days beneath the watei , if that should be necessary.

Mr. P. Willans, of Willans & Robinson, makers of single-act-

ing engines, was killed some months ago by being thrown from a

carriage or cart, in which he was riding. Mr. Willans, next to

Mr. H. H. Westinghouse, in this country has been foremost in

developing single-acting engines. Both are steam engineers of high

rank, and neither were schemers after novelty. From personal

acquaintance with Mr Westinghouse, and from being in England

when Mr. Willans began his experiments, which were watched

with interest, we much doubt if there are many improvements in

steam engines that have come through abler hands.
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The Lehigh and Wilksbarre Coal Co., at Ashbury. Pa., are sink-

ing a shaft of unusual dimensions. It is 30 X 70 feet and 1,000 feet

deep. It will be divided into four compartments for hoisting coal.

The anthracite operations in Pennsylvania are enormous. In the

case above, this new shaft, it is reported, will add work for 1,500

more men above and below ground.

Arrangements have been made for lighting a line of omnibuses

in London by electric lamps fed from storage cells, which is no doubt

one extreme of electric lighting. The apparatus consists of a five-

cell battery at ten volts pressure, good for a period of twelve to fifteen

hours. The mystery is how the electrodes are held in an omnibus

with all its rattling and jar. We have done a good deal of riding

in London on omnibuses, and were not aware that lighting them

was essential, at least don't remember of there being much light in

them.

There is a reported purchase by Eastern iron men, of a district

in Mexico, 150 miles from El Paso, in the Hanover Valle}^

The purchase includes a large number of mines, and is valued at

from 15 to 20 millions of dollars. The object is to make Bessemer

steel, and the works, whatever they are, will be erected in Mexico.

The Mexicans, some time ago, wisely removed trade restrictions of

various kinds, and if that policy had been pursued farther, it would

have attracted capital and enterprise, now however, there is a

scheme to tax ore, that may cause a halt in ventures of the kind.

The very laudable attempt made in England some years ago

to compel an enrolment of patent agents, is likely to fail of accom-

plishing all the good intended. It was to protect inventors from

incompetent and often wholly irresponsible people who advertise as

patent agents there. The profession, to so call it, is in England a

very honorable and responsible one, governed by rules the same as

apply to the legal profession. Respectable patent agents do not

send out circulars and solicit business, but " form a connection " the

same as a pl^sician, lawyer or engineer. The Act obliged regis-

try or enrolment, and was in fact a license system, but this looked

like a protection idea, for a class, and the courts have found that a

person can not be debarred from acting as an agent for another in

any matter, and has a right to do so as an " agent ' simply, so all

there is to do, is to drop the word ' l patent '

' and the ' ( fake '

' agen-

cies can go on with that qualification.
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There was recently a railway convention at Buda Pesth, Hun-
gary, in which 113 lines were represented. The purpose was to set

schedules for time and charges, which indicates a desirable uniform-

ity of both, and also relations between the companies a good deal

more amicable than exist here, or in England. The Austrian lines,

amounting to 5,000 miles, are being taken over by the government,

and will no doubt all be absorbed in time.

The great Quaker Bridge Dam on the Croton River is again

coming to notice. There has been a " water scare " in New York,

and this new supply will no doubt be required soon. From the talk,

commissions, engravings, maps, and general newspaper reports, most

people supposed the great dam was built three years ago ; but it is

like the towers at Chicago, a paper structure thus far. The Croton

River, it is claimed, flows twelve billions of gallons a day, and the

new dam, with the old ones, will hold a supply of thirty billions

of gallons.

The Westinghouse Machine Company at Pittsburgh, are again

extending and will add a new fitting shop to their immense plant.

There have been made in the old shop more than 5,000 engines.

The new building will be 50 feet wide, 265 feet long and 30 feet

high in the clear. This extension is necessary to accommodate

increasing business and also provide handling facilities for heavier

engines up to 1,000 horse power. The sales of engines for April

and May aggregated 6,000 horse power. The limitations of single-

acting engines are not yet in view, and notwithstanding all that has

been written and said on the subject people are far from understand-

ing them.

Messrs. Priestman, of Hull, England, makers of petroleum

engines, have built a launch 36 feet long, which it is said, is to be

sent to this country, and it is to be wondered at, if there has been

in any way the progress made in the eastern states that there has on

this Coast. We must contend that in so far as design Messrs.

Priestman have excelled our makers of boat engines, giving

them a true marine type and adaptation to the purpose, but. in

so far as performance, it will be difficult to excel what has been

attained in San Francisco by the Union Gas Engine Company,

which must now have at least a hundred engines in boats and

vessels of various kinds.
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The Government works at the month of the Columbia River

have succeeded in maintaining now about 30 feet of water, which

will be increased by the scour in the future. Circumstances point

to the successful maintenance of that and other harbor entrances

without difficulty or great expense, when the physical circumstances

are understood. There is plenty of power and plent}r of scour in

all entrances to basins or bays, but the action of the water has not

until very recently been well understood.

The discussion that has been going on for some months past in

England concerning the diameter of pulleys for wire ropes is an

example of computation gone mad. The amount written in two

journals we will guess to be 30 columns of nonpareil, and it is to be

much doubted if there has been anything learned sufficient to pay

for the paper printed upon. The data for the future will remain as

it was before, based upon the observed circumstances of endurance,

and the pulleys be made fifty to one hundred times the diam-

eter of the ropes, or larger.

The Government water storage scheme has subsided, as was

predicted in this Journal two years ago. Storing water is no proper

function of the Government, any more than manufactures are. It

is a private interest affecting only certain people in a certain district

and a subject for private enterprise. A good many reservoirs are

being made in Utah, and hundreds will follow, just as any other

profitable business is founded. It is even questionable whether the

" general data " of Government surveys will have much value, or

that engineers will pay much attention to such data when reser-

voirs are to be constructed.

Manufacturers more than other interests follow the center of

population, and the removal of large establishments near this center

is going on in a regular way. The Grant locomotive works at

Chicago, and the Washburn and Moen works at Waukegan, 111., only

two out of a dozen that could be named that have gone westward.

The last named company at their works in Waukegan, which are

not yet complete, employ 725 men and have an aggregate steam

power of 11,000 H. P., mainly for wire drawing, which is a heavy

operation. The principal manufacture is fencing wire, and the sav-

ing in carriage from Worcester, Mass., where the original works are,

has warranted this great establishment on Lake Michigan.
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In some changes of one of the London docks to be made soon,

the company have concluded to provide for future contingencies 03^

arranging for vessels 700 feet long, the entrances to be 100 feet wide.

This sounds strange even now, when the longest vessels do not

much exceed 500 feet. It is only a little time since 300 feet was a

limit for length. When 50 per cent, was added to this, about fifteen

years ago, we thought there was another limit, then came 500, and

now 600 is plainly in view, so that the dock people are not extrava-

gant in their plans.

The survey of the Thetis, for a cable from San Francisco to

Honolulu, has been much more satisfactory than the one gone over

by the Albatros last year, and is fifty miles shorter. The distance

of the last survey is 2,060 miles, and is considered practicable and

easy ; the bottom of the sea being smoother and the depth more

uniform. What, if any, arrangements are made to command capital

for laying a cable, we do not know, but presume it will come up in

the form of a private company with a Government subsidy, there

being no concession and franchise in the case.

Mr. E. D. Leavitt, the well known engineer of the Calumet and

Hecla copper mines, says that formerly it was a custom at the mines

to bury and cover in steam pipes under ground without any non-con-

ducting cover, and that the "loss was enormous," but now the

pipes are covered with a layer of plaster of Paris and sawdust two

and a half inches thick, one part of the plaster to two of the saw-

dust, and that when so covered condensation nearly ceases, or was
only '

' one hundred to one '

' of what it had been before. Gypsum and

sawdust are both cheap and the plan worth a trial, but we would

expect no such effect from its use as above stated.

The New York Central Railway has set out in earnest to equip

its main line with the block system as far as Albany and Buffalo.

While it might be unfair to compel any but main and prosperous

lines to operate their trains on the block system, it is certainly right

to do so with such lines as the New York Central, the Pennsylvania

and Baltimore lines across Jersey, and wmerever there is heavy

traffic. The "block' system means simply that the line is all

under signals and surveillance, being divided up into "blocks' or

sections, into which no train is permitted to enter until the preced-

ing one has passed out.
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The Spaniards have several times attempted to construct loco-

motives, and have not succeeded very well. The labor is cheap

enough, of that there is no doubt, but cheap labor— that is, cheap

in rate— is apt to produce dear work. An iron company in Spain

has successfully made some mineral locomotives, as the English call

them, for use in mines, which is at least something toward engine

making.

The Engineer, London, has got itself into difficulty, we fear, in

publishing some letters on gyrascopes. They will probably continue

for a tiresome period, because there is latitude for any amount of

opinions, theories, and conjectures. It will be easier than the law

of forces, and the central all pervading law of motion. There may
be within the known laws of physics, sufficient explanation of why
a top or a gyrascope keeps to one plane of motion, but it is not easy

to convey it to common perception.

The production of gold is continually decreasing, not relatively

but absolutely, and its comparative value is at least fixed if not

increasing. This is however, hard to determine, because of the

instability of other commodities with which comparison can be

made. The total production for 500 years past is estimated at seven

hundred millions. The present production is not more than one

hundred millions a year. Australia produced one billion, or ten

hundred millions. The Persians, in early times, had collected or

owned the greater part of the world's store. The Greeks carried off

from there five hundred millions worth of the precious metal.

There are twenty boiler explosions listed in the Locomotive for

April of this year, and of these just one half occurred in saw mills.

Assuming that the proportion of steam boilers in saw mills is not more

than one in twenty, and that is surely above the mark, there are

ten times as many explosions in such mills as in other cases. This

points to incompetency as the main cause of such accidents, because

saw mill boilers are operated under conditions favorable to
'

' longev-

it}^." The fuel is less intense than coal, the pressures employed are

low and the boilers usually in plain view and under inspection all

the time by people around them. The fact points to the average

saw-mill engineer being incompetent.



ELECTRICITY.

DIRECT AND ALTERNATING CURRENTS.

' The following is an extract from a recent article by Frof. Klihu

Thomson, of the Thomson-Houston Co.

' l Let it be desired to transmit several thousand horse power from
a water power to a distance of, say, twent}^ miles or more, and
deliver it at one point as power. What plant should we use ?

Direct current or alternating current ?

Owing to the difficulty of constructing commutators which are

suitable for such high potentials as five thousand volts, especially

where the current is large, it is evident that neither dynamos nor
motors can be used, in which the full potential is either generated or

used. This assumes the use of a direct or continuous current as

the means of transmission. In such case, either the voltage must
be kept down to, say, 1,500 to 2,000 volts, or the dynamos and
motors must be run in series sets.

It is questionable whether commutators can be commercially suc-

cessful on which the pressure exceeds 1,500 to 2,000 volts, with
large currents flowing. They are very difficult to construct and to

maintain. Besides the)- require to have so many segments between
the brushes that the armature winding and connecting is made more
delicate, and liable to injury. The cost of construction becomes
excessive. When the voltage does not exceed 1,000 volts these

difficulties do not present themselves. Hence to use continuous cur-

rents in the case assumed, and to take advantage of a high line

potential to secure immunity from line losses and allow a moderate
outlay in copper to suffice for the transmission, it will be necessary

to connect several dynamos in series in the generating station, and
several motors in series at the receiving station. These machines
may be belted to a common shaft. With this arrangement it would
be possible, by mounting the machines on insulating bases, to work
with such high potential as 20,000 volts by having twenty machines
of 1,000 volts each, connected in series at each end of the line.

This with each machine of 5,000 watts output would transfer

energy at the rate of 16,000 horse power."

It is becoming evident that the future of electrical development

will be especially in the way of power transmission, and perhaps

power generating. Lighting, the conduction of writings and speech,

and application in the manufacturing arts, are much more nearly per-

fected than what may be called the dynamic branches of the subject.

This latter has called into the research a very high class of talent,

and is no doubt at this time engrossing Prof. Thomson's attention.
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NOTES.

One of the most remarkable essays on electrical science that can

be referred to is an able paper on Recent Progress in Electricity, pre-

pared and read by Mr. E. J. Molera, of San Francisco, before the

Technical Society of the Pacific Coast, at the beginning of 1885,

nearly eight years ago. Although electricity is but one of many
branches of sciences to which Mr. Molera gives attention, an exam-

ination of the paper in question will show that his consideration of the

subject included a remarkable prognosis of what has since taken place.

The paper is divided into sections embracing different branches, and

was ostensibly a resume of the progress of the preceding year (1884),

but, as before said, it reaches far into the future. For example,

respecting the transmission of power for one thing, he said :

"There is no doubt that, in the near future, currents of many
thousand volts will be used, and by their means the cheap transmis-

sion of energy will be accomplished. Nothing has been done in this

country in this department."

In connection with this is mentioned transforming to a lower vol-

tage, and it must be remembered that at that time, and for long

after, there was no application of high voltage and transformers

such as is here shadowed forth. The paper is full of similar prog-

nostications, since verified.

The Short Electric Railway Company, it is reported, have made

a definite proposal to drive the trains of the Manhattan Overhead

Railwa}^ Company, at New York, by means of electric motors, and

could, no doubt, succeed, at least the Short Company are the best

judges respecting the practicability of such an undertaking. Judg-

ing from the circumstances there is, with one exception, more in

favor of electrical driving on these overhead lines than with those on

the ground. The exception is in starting the heavier trains when

loaded, but this, we imagine, the Short Company proposed to pro-

vide for by differential gearing. There may also be impediments of

adaptation, but these can be overcome, and, if economical, we think

the Manhattan Co. had better try the plan. The conductors,

if overhead, would be more out of the way, and safer than in the

case of common street car lines.
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The City and South London Electric Railway have two arma-

tures on each locomotive, having a torsional force or torque of 1,500

pounds, and equal to a running power of 100 horse power, but this, .

as the editor of the Engi?ieer points out, is not a
'

' starting
'

' force

but a working one, and that a " static torque " to meet the require-

ments of the traffic on a heavy line would call for something quite

different. A geared dynamo running all the time during stops, at

its normal speed, and clutched to the axles by friction gearing,

would be a theoretical plan, but not a very practical one in the light

of past experience. If, however, the power is there, means of its

application will not long be delayed.

A St. Louis judge has decided that theft of an electric current .is

not stealing, a decision, no doubt, inspired by the Treasury one of

some years ago that electricity was an intangible substance, and

hence not subject to a custom's tax. Both of these rulings reminds

one of the English railway porter who decided that
'

' rabbits wTere

dogs, and must go in the van ; but terrapins was insects, and could

be carried by a passenger." We imagine that either the judge or

the Treasury official would think electricity a substance, or at least

a taxable and tangible commodity, if they had to pay, each month,

for a given number of amperes, duly delivered and set forth in a cash

invoice from an electric company.

JVIININQ.

THE DEBRIS LAWS.

While it must be admitted that the resolutions adopted by the

anti-debris convention at Sacramento, in June, are extreme, and in

view of preceding facts open to criticism, it must be remembered

that their spirit is in great degree a sequence of the high water this

year in the" middle river," and the serious danger incurred by a

large number of people. Without venturing upon any positive

opinion in this much disputed problem, it is to be doubted if

legislation or special laws has done any good in the case, and whether

it would not have been much better to have depended on the regular

statutes respecting damage to property. One special law always

demands another, and both require amendments. It is a pernicious
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system, without end, and one that has never succeeded in any

good result. The organic laws relating to the protection of prop-

* erty are centuries old, and should apply in any and all cases. The
idea of appealing to the Government for special acts and aid, to be

promoted by delegates, petitions, and worse, is the curse of our

present political system, and in the present case we venture the

opinion that if suits had been brought in the Federal courts on a

plea of impeded navigation, or in the State courts for damages to

lands, there would have been a much fairer issue, costing in the end

less time and money than the Debris Act, and the proposed new law

to modify or repeal the first one.

Such suits would have been enormous, no doubt, but would not

only have adjudicated the debris question, but would have set up

decisions for the future that would perhaps have been a guide

through some generations to come. The debris laws, on the

contrary, have no value as a precedent, and as before remarked, have

led to new efforts for counter legislation, strife, discontent, and law

breaking—a common result of meddling with established things.

GOLD EXTRACTION PROCESS.

A patent was granted in England, about a year and a half ago,

on the following process for gold extraction. The patent is No.

18,934 of 1890.

'

' The extraction of gold and other metals from their ores is car-

ried out, according to this invention, by the use of chlorine, bromine,

or iodine. A series of vessels are employed arranged in a circle,

each vessel being provided with a manhole at the top through which
the ore, in a finely divided state, is introduced, and a manhole at

the bottom through which the tailings, after the gold has been
extracted, is discharged. The upper ends of the vessels are con-

nected to pipes running along above them, each vessel having a

stop cock provided. The lower ends are also connected to pipes pro-

vided with stop cocks between each vessel. A force pump is provi-

ded, connected with the upper pipe, by which a solution of bromine,

chlorine, or iodine is forced through the several vessels to a long

vertical pipe, where the liquor, with the gold in solution, is

discharged. The operation is as follows : The vessels are filled

wTith the ore, and the manholes closed. The stop cocks are so

arranged that there is connection only at the bottom between the

first and second vessels, at the top between the second and third, and
so on through the whole series, the last one being in connection
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with the vertical pump. The force pump is then started, and the

solution is forced, at a pressure of about 100 pounds per square inch,

through the whole of the vessels into the pipe, where it passes

through a series of filters and is discharged at the top. When the

liquor has been flowing for a sufficient time to allow all of the gold
being extracted, the liquor is cut off from the first vessel by the stop

cock, but continues flowing through the others. The tailings are

then withdrawn from the first vessel, which is again charged with
ore and connected with the series, but this time becoming the last

vessel. The next vessel is then cut off and recharged, and so on for

each vessel of the series. The process is thus a continuous one, the

liquor being kept continuously flowing. Claim : The extraction of

gold from the ore by means of a continuous flow through the finely-

divided ore of chlorine solution or other solvent under a pressure of

100 pounds per square inch."

NOTES.

The Savage Mining Company, at a late meeting of the directors,

instructed their superintendent to invite bids for milling the com-

pany's ore, and adopted various regulations respecting checks, by

inspection and otherwise, to prevent stealing the bullion, but the

wisest thing of all was to. appoint a committee to confer with these

other mines respecting the purchase or building of a mill to reduce

the ores of the four mines, the Chollar, Potosi, and Hale and Nor-

cross. One thing is certain, there will be no more extensive stealing

of the returns as in the past, unless there is a relapse to a ring, and

even that may come about. The wrant of honesty, and a want of

system and organization on the part of the mines, is accountable in

a great degree for the decline of the Comstock.
*

The depth of coal mines in Belgium averages 1,800 feet. Those

in France 1,073 feet, but the deeper coal is better, and will soon be

sought. At Mons, in Belgium, there is a mine 3,036 feet deep, and

coal has been found at more than 4,000 feet deep. Salt mines in

Germany have reached 4,175 feet, and coal mines in England over

3,000 feet. The deepest holes drilled are in this country where two

wells are reported, one at Wheeling, Va., and one at Potsdam in

Missouri, to be over a mile in depth (5,280 feet). Except these

cases the most noted deep wells are in Germany, bored by the

Government to determine the formation of the earth, and search

for minerals, but without finding coal in paying quantities.
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The most extensive submarine mines are said, to be at Nanaimo,

B. C, where the Wellington mine is 600 feet beneath the sea, and

the galleries under the water make up six miles of length. This

indicates impervious strata, and consequently confined gases. This

is a characteristic of the Nanaimo mines, which are, as they say in

Wales, very "fiery." Some years ago, it may be remembered, one

hundred people were killed at these under- sea mines by an explosion

of pent up gases.

In a recent examination in Victoria into the gold mining affairs

of that colony, the product per man, or for each mine as it is stated,

is a little more than $500, or $1.66 per day for three hundred days in

the year. Our friends who contend for a representative value of

gold and silver can get a suggestion here, and see that gold is worth

what it costs to procure it. There is no doubt whatever that if the

total amount of gold, added each year, was charged with all the out-

lay spent for its procuration, failures as well as successes, it would

be found that its present value is less than the producing cost. This

is almost certain to be the case, because gold mining is speculative,

and enticing for that reason. It is like a lottery, and people will

pursue it for less profit than is afforded by other business of a stable

kind. There is no need of assuming a mint or stamp value, fixed

by law. Like all commodities it is worth the cost of production.

THE CONTROL, OF THE NICARAGUA CANAL.

BY CAPTAIN WILUAM I,. MERRY.

How the Nicaragua Canal shall be managed in the interests of

commerce and cheap transportation is a question of vital moment to

the Pacific Coast, and to the commercial world. Consequently the

conditions surrounding the enterprise should be thoroughly under-

stood. While I do not differ from Mr. Manson in regard to the

necessity for Government control, I must decline to accept as facts

some of his assertions connected therewith.

It is a matter of history that an effort was made by the United

States Government during the Arthur administration to construct

the canal as a Government work. The Zavalla-Frelinghuysen

Treaty, between Nicaragua and the United States, provided for a

joint control ; construction by the Government of the United States
;

the right to fortify and garrison the termini ; and a joint sovereignty
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over two and a half miles on each side of the canal. This treaty

was ratified by the Government of Nicaragua, and rejected by

our Government through the action of President Cleveland, under

the presumed influence of his Secretary of State, Mr. Bayard. It is

now generally admitted that we should then have accepted the

opportunity of building an American canal under Government con-

trol, but that opportunity was not then appreciated.

It must be remembered that in the canal question we are dealing

with a foreign government, none the less jealous of its sovereignty

because weak in a military point of view. What our Government,

or any company, can do in Nicaragua as regards the canal depends

on the Government of that Republic, fortunately friendly to Ameri-

can interests. Its overtures to our Government having, as before

stated, been rejected, we cannot justly blame an association of

American citizens for acquiring a concession for the construction of

a ship canal, for which one hundred thousand dollars was paid as

a guarantee of good faith.

What Mr. Manson writes regarding the Maritime Canal Com-

pany of Nicaragua appropriating the expensive surveys of the

Uuited States is correct as to fact, hut involves nothing objection-

able ; on the contrary, the chief engineer of the Company is an officer

in the United States service, and at present connected with the

Canal Company by permission of the United States Government.

No one found fault with the De Uesseps' French Canal Company
using the United States Government surveys when the abortive

attempt was made at Panama, and the action of the French citizens

was not called
'

' an appropriation of what belongs to the Nation. '

'

Why should American citizens be accorded any less privilege ? The
United States Government, in fact, surveyed eight canal routes across

the American Isthmus, and published the reports to the world, freely

giving the information without reservation. Private surveys had

also been made at various points, and the results published to the

world.

The Nicaragua route became the approved canal line by general

consent, and would have been adopted by Count De L,esseps had his

application to the Government of Nicaragua been entertained. It is

thus proven unjust to find fault with an American company for

availing itself of the public information acquired by our Govern-

ment ; on the contrary, it was the correct course to be pursued, and

carrying out the intent of the surveys, especially after our Govern-
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ment had elected not to build the canal itself, and rejected the invi-

tation of the Government of Nicaragua to do so.

That the Nicaragua Canal can be made a monopoly if constructed

with private capital under the present concession from Nicaragua, and

charter from the United States Government, can be easily proven an

impossibility. The charter expressly states that it ma}' be amended
or rescinded at an}" time by the Government. The concession

expressly states that tolls shall be moderate, and uniform to the com-

merce of all nations, and a violation of this obligation forfeits the

charter. The limit of earnings is placed at 15 per cent, per annum,

when tolls must be reduced, and the Suez Canal is now declaring 20

per cent, dividends on a toll of less than $2 per ton.

Should the Company violate its concession by discrimination

against American commerce, in collusion with American land trans-

portation systems, the Congress of the United States would necessa-

rily be corrupt to permit it, and the Government of Nicaragua

would violate its treaty obligations with the United States to counte-

nance it. Should such an attempt be made on the commerce of

Great Britain, or other maritime powers, thej^ would promptly

demand of Nicaragua their treaty rights under the " most favored

nation" clause. It must be remembered that the Nicaragua Canal

is an international work, and not available for monopoly purposes,

as domestic State corporations have been.

It is true that the canal is certain to be a very profitable work
;

equally or more so than the Suez, but its profits depend on its use,

and its use depends on cheap tolls. The Suez Canal was opened

with tolls at two and a half dollars per ton, and its income has

steadily increased with a reduction of tolls, which are now approxi-

mately one and three quarters of a dollar per ton. There was no obli-

gation to reduce tolls at Suez : self-interest dictated tiie policy, as it

will do at Nicaragua.

It should be remembered that an inter-oceanic canal is not a

transportation company. The facts stated constitute the reason that

monopolists of railway transportation do not want the canal ; it can-

not be controlled in their interest, if it could, telegrams would not

occasionally appear in our newspapers that
'

' the canal will never be

built."

The comparison of the Nicaragua Canal Construction Company
with the " Credit Mobilier " is equally unjust and fallacious. What
was the ''Credit Mobilier?" A close corporation for railway con-

struction, into which outsiders were not admitted. To obtain addi-
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tional bonds and land grants, mileage was increased, and contracts

were let at extravagant prices for construction ; the personnel of the

companies was the same, the intent was fraudulent profits, division

and silence. Nothing of this kind can be justly charged to the

Construction Company. It is not a close corporation, anyone can

buy its stock and bonds, both are freely offered. Its officers are

entirely different from the Maritime Canal Company of Nicaragua,

chartered by the United States Government. This latter Company
has made an honorable contract, open to all parties in interest and to

the United States Government, for the construction of the canal, pay-

able in stock and bonds ; and the Construction Company offers these

securities for sale, wherewith to secure funds for construction on the

best terms obtainable. The Maritime Canal Company is obligated

by law to make a yearly report to the United States Government of

all its affairs, including the sale of its securities, and the work exe-

cuted to date. These yearly reports are of record at the office of the

Secretary of the Interior at Washington. The Construction Com-

pany may make money, friends of the enterprise have a right to

expect this ; and those gentlemen who are afraid of another '

' Credit

Mobilier
'

' are respectful^ invited to subscribe to its securities, now
publicly offered here and elsewhere.

We .have thus far alluded only to the particulars of private con-

struction, and may now be permitted a reply to the critics of pend-

ing legislation in Congress, which the Canal Company is not

endeavoring to influence, as Congress itself has declared through its

Committee in the Senate.

The American people demand, in the words of Grant: "an
American canal under American control." They were deprived of

this by the rejection of the Zavalla-Frelinghuysen treaty, but the

canal question is a growing one, and they are more urgent for it

today than at any previous period. The proposed bill is the result

of the efforts of some of the most able men in Congress, and is as

conservatively drawn as possible. It is, in fact, so unfavorable to

the Canal Company, that it was accepted with the feeling that it was

a hard bargain, if passed. It gives the United States complete con-

trol of seven tenths of the capital stock, with voting power, and

thus entirely controls the Company and its directory, except one

director appointed by Nicaragua. It can purchase all or any part of

this capital stock at par, at any time prior to the maturity of the guar-

anteed bonds
;
probably such option to be availed of when the stock

has advanced, as at Suez, largely above par. The guaranteed bonds
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are not issued except as work has been executed, and for its actual

value, as stated by a board of United States engineers, appointed by

the President. It is a ver}T conservative, careful, and well-considered

measure, but, even now, it may be amended, and I respectfully sug-

gest that the friends of cheap transportation for the Pacific Coast

address themselves to obtaining desirable amendments instead of

presenting obstruction to this beneficient project so urgently needed

by our people.

The canal will be completed in the near future. There is no doubt

of that. The onl}^ uncertain features are who will own it when
completed, and how long (dependent upon finances) it will take to

build it. With a Government guarantee of construction bonds it

can be opened in 1897. If the Government does not act to protect

the interests of the American people, or if the American people do

not freely take the securities of the Company, the canal will

become European, probably English property, and worse, still it is

altogether probable that the English Government will purchase con-

trol of the stock, as was done at Suez, with great profit to itself.

England has greater interest in the canal than any nation except the

United States, and its Capital is the center of finance, while its com-

mercial policy has been energetic, and generally far sighted.

The Construction Company has thus far expended something

over five million dollars, with economy and success, and is now
before the American public with a five million bond-loan, intended

to keep the enterprise at home until the Government has had full

time to avail of the present conditions to acquire control. It was

the opinion of ex-secretary Bayard, not however, generaly accepted,

that the United States Government cannot, without risk of compli-

cations, assume the position assigned to it in the Zavalla-Frelin-

ghuysen treaty, of construction on its own account, with joint sov-

reignty and military defense. These gentlemen assume that con-

struction by an American corporation is admissable, and the wise

course of action, obligating such corporation to such conditions as

will secure all necessary advantage to American commercial and pol-

itical interests.

The Republic of Nicaragua has rights which must be respected.

Having failed in obtaining the aid of our Government by treaty,

Nicaragua has contracted with the Maritime Canal Company for

construction, and has ratified its contract, after the fulfillment of pre-

liminary expenditures on the work. Whether after the rejection of

one treat3^ by our Government, Nicaragua would submit itself to the
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chances of another, is a doubtful question. She will certainly hold

the Maritime Canal Company to its contract, unless the United

States Government assumes its responsibilities, and, as above stated,

this has, thus far, been declined. There is little doubt that the

Canal Company would, at this stage of construction, waive its

rights for a fair compensation, and accept the terms of the

Zavalla-Frelinghuysen Treaty, for construction by the United

States Government direct, but meanwhile its duty is to pro-

cure construction as speedily and economicaly as possible. Mean-

while, also, gentlemen who object to the construction of this

beneficent work under its present auspices, should provide a better

method. The question is in the hands of the United States Govern-

ment at this time, but probably for a limited period only.

The securities of the Maritime Canal Company of Nicaragua,

and of the Nicaragua Canal Construction Company, are offered to

the American public without reserve ; there is no close corporation

about the management. All American Citizens are asked to own in

the canal, and its control is offered to the Government on practically

its own terms. Failing in this policy, who shall blame the parties

that have already expended millions, from seeking capital abroad ?

That will, in fact, become their duty. The American people are

urging Congress to act on this momentuous question, but Congress

moves in such matters, only on compulsion, and it may move too

late for American interests. Meanwhile the friends of the Pacific

Coast should advocate a practical policy of construction under the

best conditions attainable—obstruction because the conditions are

not as favorable as could be wished, only delays the day of deliver-

ance from extortionate transportation.

William L. Merry
Chairman Nicaragua Canal Committee of the Chamber of Commerce.
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THE TECHNICAL SOCIETY.

This association held their regular meeting for August, on the

fifth of last month, at their rooms at 819 Market Street. The follow-

ing new members were elected :

Edward Lownes, Civil Engineer Riverside, Cal.

W. H. Sanders, Civil and Hydraulic Engineer Pomona, Cal.

Wm. Praun, Architect San Francisco, Cal.

Two names were proposed for membership, and referred to the

Executive Committee.

Communications were read, from the President to C. R. Mason,

the manager of the Byron Hot Springs, and from Mr. Mason, to the

Society, relative to a proposed visit of the Technical Society to that

well-known resort. Upon motion this matter was referred to the

Executive Committee for subsequent action.

A letter was read from Messrs. L. C. Russell and E. A. Rix,

members of a committee to draw suitable resolutions of respect in

memory of the late member, Andrew J. Fraser. The communica-

tion was filed, and the committee granted further time.

Mr. John B. Pitchford, of this City, Mechanical Engineer, and

member of the Society, read a paper entitled
'

' Corliss Engines, '

'

the discussion of which was postponed until a subsequent meeting.

The second paper read was on the '

' Efficiency of Hydraulic

Passenger Elevators," a report of a comparative test of the hydro-

steam and the pumping systems, by Prof. Horace B. Gale, member
of the Society. The discussion of this paper was also postponed

until the next regular meeting of the Society.

The third paper of the evening was read by Lieutenant Jno. P.

Finley, U. S. Army, Chief of Meteorological Service on the Paci-

fic Coast, relating to the general Circulation of the Atmosphere,

being a discussion of the paper read at the June meeting by

Mr. Marsden Manson. After the reading of the paper Mr. Manson
announced that he would submit a part of the discusssion in reply,

in time to be published with the paper read by Eieut. Finley.

In view of the discussions above, it is doubtful if a set paper will

be read at the next meeting, on September, 2d. as the time will

be consumed in discussion, and the meeting one of much interest.



EXTRACTS FROM A NOTE BOOK. 713

EXTRACTS FROM A NOTEBOOK.
NAVIGATING IN A MKADOW HANSE TOWNS OED CHURCHES AND REEICS.

AN IRREVERENT VIEW OED COINS AND CABINET WARE.
HOEEAND AND THE DUTCH.

[BY "TECHNO."]

No. XVII

—When we got to the foot of the Baltic Ocean. I won-

der why it is the " foot?" Our steamer was steered straight into a

meadow ! Away ahead we could see the chimney of another

steamer, crawling through the grass, and at intervals high poles or

masts traveling along in the manner of a peripatetic telegraph line.

The sight astonished me, '

' paralyzed '

' should be the term perhaps,

but language is not quite so strong here in this matter of fact old

motherland. I looked up my Uncle for an explanation. "This"
said he,

'

' is not a case of running in a heavy dew, as Western

American steamers are said to, it is only a lagoon, bayou, slough,

or to be correct, is the mouth of the River Trave, which maintains

a narrow channel out through its delta to the sea. That channel

for twenty miles or so meanders through the grass, or
'

' tules ' as

they call them in California. Those masts you see are on boats,

towred by horses, and the contrivance is to clear the towlines over

the top of the willows that are planted on the banks of the canal.

It is all very simple you see, except the making of the delta and

all other things of the kind that require some thousands, five to a

hundred thousand years perhaps, to form. This thing of time,

Tech, is a queer quantity, you don't know anything about time, that

is, you have no conception not founded on years, a lifetime, or the

period of history, in fact no one has, except a few scientific men who
are for years buried in a fog of archaeology, but this has nothing to do

with the river. We are heading sou' -west. In a few moments we
will be over yonder heading north, then some other way and in an

hour or so will come to L,libeek. It is one of the Hanse towns, a

member of the Hanseatic League, famous in commercial history, and

the subject of various lies as well as a great number of queer truths.

You can read it up at your leisure, and believe as much as you please.

Lubeck is a wonderful old town that always had an eye to business,

down to a century or so ago. They loaned money to the Swedes, who
were eternally at war with some of their neighbors, or at home, and

of course bankrupt. The Lubeckers exacted usurious interest with
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collateral security. Once they had a lien on the church bells in

Sweden, and took them too, bells were then of more value than at

the present time. We can make a good one now-a-days for ten cents

a pound, but in those days two or three hundred years ago, they

put silver in their bells, and even if they did not, the alloys were

worth nearly as much as silver.

Iyiibeck, after the Hanseatic League, went down as a commer-

cial city. It is in an inconvenient out-of-the-way place as a sea port;

put there so the sea robbers could not reach it without some fight-

ing on land, clearing away chains, dams and other obstructions

for defense.

Twenty years ago there was good grazing for cows and goats

in some of the streets there, but just now there is a new lease of

commercial life. Lubeck is alive again."

In time we came through the grass and up to the city, which

is in fact, a wonderful old place, very German, very comfortable

looking, and fearfully old, to me at least. The churches or cathe-

drals here (I call all the large ones cathedrals) are of brick of

great size, filled with relics, paintings and what not.

I am much afraid of having caught from my Uncle, some of

his irreverent ideas in respect to old churches. He says '

' he would

not give a good clean white painted wooden church in America,

for the lot." " This old trumpery," he says, "is a coefficient of

superstition, harmless now, interesting and even sacred to many,

but that is no reason I must see it in that light. There, is an old

chest, made of oak wood bound all over with iron bands, hob nails,

rivets and so on. That chest contains valuables belonging to the

church, and is itself a relic of much value, that is, value to those

who value it, I would not give ten cents for the lot. The iron is

worth a cent a pound as scrap, and the oak might make firewood

enough to cook a dinner. That is my estimate, but I have no busi-

ness to thrust my views of the matter on other people, I think,

however, it will be safe to suggest to a young man like you to look

upon the whole relic matter as a humbug. I have a crack brained

relation who labors hard in a machine works to earn money which

he pays away for old worm eaten cabinet ware. He is rich and

derives pleasure from being thought a
'

' connosieur,
'

' as the French

say. Perhaps I am a little too utilitarian in these views, because

there is to a mechanic, some pleasure in looking at an old machine
— that old engine of Watt's, we saw in London, for example, but

then an engine is a thing of practical use— a colaborer with men
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and not the fancy of some old monk who never earned enough

money to buy the salt in his porridge.

I have another friend who is a coin crank, and I sometimes look

with compassion on his collection of badly made old chips— rough,

hammered out, some of them, and worth just what the market

quotations set down for the metal. He thinks they are old
;
yes old

for the Romans or even the Assyrians or Egyptians to make. For

my part a modern coining press has more interest. By the way,

just note down in that book of yours, the following proposition :

Relic worship is commonly affectation, and a substitute for other

information, which the worshiper has not. He tries to hide his

defects in a pretended knowledge and admiration for that which is

shut out from popular view and thus hides his own deficiencies.
'

'

I cannot help in some degree subscribing to these iconoclastic

views of my Uncle, but their chief significance at this time is, that

our journey will not extend to any of the old countries, nor do I

care, that delta of the Trave has knocked the romance of age out

of my head. When I want to see something old hereafter, a stone

quarry will do. It will be of much more importance to cultivate

some reasonable conception of the biief time mankind has been a

tenant on this little planet of ours.

There is some machine work done at Liibeck, some ships built,

one now and then. Fine Baltic steamers go there. There are no

fights, brawls ; no crime of any kind to speak of. The laws are

supreme and the town is peace. A little Chicago— just a little—
infused into Liibeck would improve it, and several large cargoes of

Liibeck, sent over to "balance the trade," would much improve

Chicago.

-From here to Hsmburg it is only a short way, and

unless detained there too long I hope to persuade my Uncle to go to

Holland and Belgium before we return to England, Holland anyhow,

where I can realize some pleasure from again reading a favorite book

of mine, Motley's " Rise of the Dutch Republic, "— a kind of joke

in this name, however, because Holland is not a republic, and cer-

tainly has not risen, at least not more than ten feet, and is the

* lowest inhabitable country known, one that has to be "pumped
out " as my Uncle calls it. I hope to fill up sundry pages there, if

wre visit that country.
{To be Continued.)
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NEW ELECTRIC GENERATOR.—300 HORSE POWER.
THK SHORT EEECTRIC RAILWAY CO., CLEVELAND, OHIO.

The electric dynamo, or electric generator, which seems a more

relevant name, has pursued a very constant course of evolution for

eight years past, and American designs have, with only a few excep-

tions, been the leading ones. The progress has all the time been

toward a greater symmetry and endurance, with a corresponding

gain in electrical functions.

The present design, shown on the opposite page, is one of the

latest and best examples of American practice, and this is a con-

siderable claim, because, as before remarked, this country has kept

in advance in the mechanical design of dynamos. The practice has,

more and more, tended to the massive, plain and convenient.

The polygonal field frames, adopted by several makers in Europe,

seem to have no object but to coincide with the interior faces to

which the magnets were bolted, and for this slight reason are made
uncouth and out of harmony with the running parts.

The Short Company's work has, since the beginning, given evi-

dence of a high grade of designing skill in proportions and appearance,

and the present example is no exception. The machine has a capacity

of delivering a current of 500 amperes at a pressure of 500 volts, equal

dynamically to 300 horse power. The following brief description is

sent by the Company :

'

' The field magnet frame is of a new design, 13 feet in circum-

ferential length, and weighs 10 tons. The field magnets, twelve in

number, are bolted to this frame, and are similar in construction to

those of the four-pole machine made by the same Company.
The armature is mounted on a shaft 13 feet in length, and is of

the well-known ring type made by the Short Company, and is 50
inches in diameter.

The shaft runs in self-oiling and self-centering bearings, the cen-

ter one being provided with six thrust collars. The seat, in which
this bearing runs, is provided with a device by means of which it

can be easily adjusted, in the following manner : On the lower half

of the box there is cast a feather which moves in a similar groove in

the frame, and it is operated by a screw which extends through the

frame. This screw is provided with a hand wheel and jam nut, by
means of which it can be easily held and adjusted.

The commutator is of very large diameter, being 30 inches, and
contains 300 bars. The brushes are six in number, and are carried

and adjusted in a novel manner. A split wheel is provided in
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the lower side of which are gear teeth, which mesh into a pinion

mounted on the shaft which extends from the frame. On the outer

end of this shaft is a hand wheel and jam nut, by means of which
the brushes can be easily and quickly adjusted, and held. The
generator is designed to run at 300 revolutions when driven by a

band, and 250 revolutions when connected directly to an engine."

joa.
r i-~ /

,

McKELLAR'S IMPROVED STEAM TRAP.
W. T. GARRATT & CO., SAN FRANCISCO.

" Chordal," in one of his witty articles, suggested that some one

be sent out into the world to hunt up a well designed boiler front.

He might have made the same suggestion respecting steam traps.

These have been produced in all possible forms, at prices from five

to a hundred dollars ; each of which is supposed to be better than

some other, or all others. The result is that while some progress

has all the time been made toward a final design, very few of the

devices have been satisfactory, perhaps none at all if one " goes out

into the world " to inquire.

Mr. John McKellar, of this City, who is an experienced engineer,

and consequently should understand the nature of such apparatus,

has invented and patented the steam trap shown in the sectional

drawing above, which, so far as we can see, comprehends all the

known and necessary functions of a steam trap, with a great many



CUTTING BOARDS. 719

structual and operative advantages, and without any pins, levers,

working joints, or other contrivance subject to wear or derangement.

The drawing shows all the various parts in so clear a manner

that description is almost unnecessary. It may be noticed, however,

that the cover is free of all connections or working parts, and may
be removed at a minute's time, also that all the operating parts are

suspended on the cross-pipe at the top, and these too can be removed,

exchanged, or replaced in a few minutes.

Water enters at the pipe A, and falls through the perforations in

the bottom side of the inlet pipe near the top of the float, and when
that is filled it sinks, opening the conical pointed valve in the center.

Water then flows up through the bell tube, around the valve stem,

and through several diagonal aperatures around the top of the

valve, and so on out at the waste pipe B, as indicated b}' the arrow.

The valve in this position is safe from sediment or dirt.

A large number of these traps are in use, and we are informed

they have succeeded to complete satisfaction where other more com-

plicated ones had failed. Messrs. W. T. Garratt & Co. send a very

neat descriptive circular relating to them, from which the above

engraving is taken.

CUTTING BOARDS.

A very large machine has been made in New York for cutting boards

with shearing knives, and having the novelty of a compound move-

ment of the knives—a direct reciprocating or cutting one, transverse

to the edge, and a cross movement parallel to the edge to produce a
'

' drawing '

' cut. The latter seems to be a crank movement, and if

so, is open to the objection of being irregular. We have not in this

country done nearly so much cutting of the kind as they have in

Europe—in France, for example—but for veneers, there was for

many years, and is yet perhaps, on Green street in New York, a

novel machine for that purpose that performed even better than any

we have seen abroad. There was a huge iron table, mounted on two

cranks, so that by their coincident revolution the table passed in

front of the knives, which were stationary. The logs to be cut were

steamed and then fastened on the face of the table. The whole when
started went revolving in a great circle, presenting a frightful appear-

ance. There is a good deal to be done yet in the way of cutting

boards, but the machinery for the purpose is so expensive that people

are deterred from constructing it.
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Fig. 2.

—

Section through the Engine Valves.
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INDEPENDENT CONDENSER AND AIR PUMP.

/ the; conover mfg. co. , new york.

The Gonover Company are entitled to the distinction of having

brought to a high state of completeness a class of machinery that

has been a good deal neglected in this country. No where else in

the world has there been erected so many high-class steam plants of

the non-condensing kind, that might have been condensing if original

plans had included the necessary apparatus, and in such cases alone,

there is a wide field for independent condensers that can be applied

to existing plants without change of any permanent parts, and at a

moderate expense.

The Conover Company have given independent condensing appa-

ratus especial attention for several years past, and, as the drawings

on this and the opposite page will show, have reduced it to a co n
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plete and symmetrical form to suit for engines of any capacity up to

thousands of horse power. The air pumps driven by connected

engines, or by belt gearing.

. The engines employed to operate the air pumps, and shown in

section Fig. 2, besides being well designed, are a peculiarly ingeni-

ous and complete adaptation. The angular velocity of the engine

S.PSS\\5iW s^q.^x

Fig. 3.

and pump cranks are in such relation as balance or equalize the

work at all points of the stroke. The engines are of the trunk kind,

compounded, and condensing.

The steam from the annulus is discharged into the receiver

alongside of the cylinder, and from there acts on the underside, or

large area of the piston for the up stroke, reaching a low degree of



RADIAL DRILLING MACHINE. 723

expansion, and offering a large piston area to the condenser for the

down stroke. Steam distribution is performed by a set of ingeni-

ously connected oscillating valves of the Corliss type, with adjust-

able cut-off gearing and dash pot, as shown.

The Company send the following descriptive matter :

" The many advantages pertaining to the independent condenser,

in permitting of adjustment to the varying requirements of the con-

ditions, its relief of the main engine from encumbering mechanism,
etc., have been too often discussed, and are too well known to need
enumeration here. The Conover Manufacturing Company have
made the independent condenser a special study, and have brought
it to a degree of refinement which warrants especial attention in

these columns.
The condenser under consideration has been designed to meet

the essential conditions for efficiency, that the air pump shall have
the least practicable amount of piston displacement acted on by the

vacuum, and that the engine by which it is operated shall be of an
efficiency approaching that of the main engine. The standard form
of condenser is shown in Fig. 1, where the condenser proper is

shown to the right, the air pump to the left, and the engine in the

center. In this form the condenser is made up to 2,000 horse
power. For larger powers the double type is recommended, the two
single-acting air pumps being connected opposite, and the fly-wheel

arranged so that it may be detached from either side in case it is

desired to run the other singly. In both arrangements the air

pumps are of the trunk pattern, vertical and single acting, and the

current of outflowing water mixed."

We regret that the space at command will not permit a more

extended technical description of this machinery, but illustrated

descriptive circulars can be procured from the Company at 95

Liberty Street, New York.

RADIAL, DRILLING MACHINE.

The machines, which some of our contemporaries call radial

' 'drills,
'

' are extensively employed on this Coast, and we believe, taken

all in all, are the worst designed machine tools that we have as a class
;

commonly with spindles less than one half the size that circum-

stances call for, and in nearly all cases with the reducing or back

gearing on some shaft, distant from the spindle. They lack con-

venient supports for the work and have no sufficient means of

tapping. The machine, shown on the next page, respecting which
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some comments were made in the last number, is a considerable

advance over the common type or types of radial drilling machines,

and is an indication of other innovations that may be looked for

in machine-tool practice at Cincinnati, and in the West, where the

Radial Drilling Machine.

THE LODGE & DAVIS MACHINE-TOOL CO., CINCINNATI, O.

gain of "systematic' manufacture is not commonly set up as a

sufficient excuse for inefficient implements.

It costs something but not a great deal to adapt machine tools to

their uses. The principal part is in providing skill to design them,

and in making them specially instead of in " sets " or dozens. In

respect to the latter anyone who has watched the tendenc)^ of the

times can see that a "manufacture" of machine tools is becoming

more impossible all the time, in so far as principal machines for

planing, turning and drilling.

We will not consume space in describing the present machine,

farther than was done at the beginning. The makers have complete

printed specifications that will be sent free to those who will apply.
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Fig. 2.

LEATHER LINK BELTS.

The H. N. Cook Belting Co., of this City, who are supplying
'

' link leather belting " with their regular manufacture of solid leather

bands, send us the drawing above and some description of these

leather link belts, that will have some interest.

We must confess to a strong belief, when this form of bands

were introduced some years ago, that they could not endure use up

to any economic limit, because of the slipping or sliding action on

the bolts or rivets, but experience has demonstrated that the wear in

the bearings is almost nothing, even under heavy stress.

The diagram, Fig. 1, above shows the position in which a belt

ten inches wide was operated at the American Institute Fair in New
York, and indicates a capacity for "edge flexure" far exceeding

what a solid band of like weight could endure.

Fig. 2 is an enlarged section of the band, showing how it is

built up of links, each way from the center where the rivets termin-

ate, so that the band will be flexible in its middle flat section, and
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thus fit on convex face pulleys, or bevel faced pulleys, which best

suit this form of bands.

. The principal object attained by this method of making leather

bands is that they can be of any thickness and weight without inter-

fering with their flexibility, which remains the same in all cases, and

exceeds in any case that of solid bands. From this it follows that

the bands can be operated almost without tension on the slack side

or strain on the bearings of shafts, except what is due to driving

traction, and this is quite a gain in many cases, and desirable in all

cases, because resistance to flexure, or the power required to bend a

band, is lost, and the strain of tension a serious objection.

Thin solid bands of any kind do not leave much to be desired or

discovered. When taken care of they constitute an almost perfect

means of transmitting power up to the limit of their tractile force,

but as soon as we attempt to increase their capacity by weight and

tension, difficulties begin. This the present system seems to obviate.

SPECIAL ENGINE LATHE.
OHIO MACHINE TOOL WORKS, CINCINNATI, OHIO.

The machine tool shown opposite affords a happy opportunity for

comment. Engine lathes have become so nearly uniform that there

is seldom anything to note in connection with new patterns, or

designs, which are merely reproductions, except as to what may be

called their commercial qualities, that is their excellence as to

strength, accuracy and durability, which are varied to suit the

price.

In the machine, shown opposite, the first thing to be noted is the

abandonment of high speed for the spindle, a function that no engine

lathe should have, and cannot have, without sacrifices the other way
ten times as important as the high speed. There are always separ-

ate and cheaper machines for filing or polishing work, and it seems

an outrage to see a good engine lathe employed for such a purpose.

Abandoning high speed removes the cone pulleys from the main

spindle, and constitutes the head, a plain train of reducing gearing

all accessible, and with bearings, the diameter of which are arranged

at pleasure, and also permits the main spindle to be made of any

desirable size.

This latter is an important feature. It secures perfect rigidity of

the spindle and central bore of large diameter, either of which
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features are much more important than high speed, and are indispen-

sable indeed, for heavy work. The hollow cylinder permits boring

bars to pass into and through the main spindle, which will at least

double the boring capacity of a lathe, to say nothing of securing

true work. It is an old saying that the machine works of Phila-

delphia have succeeded by "boring holes," which means that bor-

ing is done there by bars, supported at both ends, or at both sides of

a piece, for all pervious holes, and that operation called '

' chuck-

ing '

' is almost unknown in the shops there. The present machine

has the boring functions reduced to their most complete form, both

for speed and accuracy.

For external cutting there are two powerful slide rests moving

positively on rectangular ways, capable of resisting strain in all

directions, and having compensation in all directions. This is quite

in contrast with a pair of small angular ways, and incapable of

resisting strain throughout an arc of more than 120 degrees.

This latter is, however, to be considered in respect to the work

to be done. A lathe carriage may be mounted on any kind of ways

if turning is done with sharp pointed tools feeding thirty to sixty to

an inch, but are of no use when iron is to be "cut off and done

with," as in the present machine. If this machine, or any other for

short work, was furnished to a shop in England the chances are

that the power feed would not be used at all for turning on wrought

iron. The men prefer a long crank on the front, use a sponge in one

hand to pour on water, and with a broad-end tool peel off the work

at a feed of five to ten per inch, and " done with it " as they say.

The various adjustments, movements and capacity of the present

machine are so well shown in the drawing that explanation is almost

useless. The range of work includes nearly all that can be done on

an engine lathe, except turning long work, and that does not belong

to lathes of this class at all, but to a cheaper and more simple kind

not requiring one fourth the strength.

We have, in this country, gone entirely too far in attempting to

do all kinds of turning on a uniform type of engine lathes, which,

by reason of adapting them to long turning, face turning and boring,

are not well suited for either of these operations, and the present

case has enabled some notice of the matter as well as furnishing a

good example of special adaptation.
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TRIMMING AND SQUARING MACHINE.
K. W. BUSS CO., BROOKLYN, NEW YORK.

The above drawing of a sheet-metal cutting machine, by

the K. W. Bliss Company, furnishes an excellent example of

machine design, both as to proportions and arrangement, and is one

that may be studied with profit by our readers.

It is becoming, at this day, quite easy to detect in machine

designs whether the strains have been ascertained, and also whether
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the designer had skill to distribute metal, in the proper lines and of

proper section to meet the strains. This produces what may be

called "mechanical symmetry," and at the same time safety and

endurance.

Mr. W. B. Bement, of the Industrial Iron Works, Philadelphia,

Pa., who possessed, in a high degree, the happy faculty of getting

" the right thing in the right place," as he called it, once, in answer

to a question, said: "follow the lines of strain with your metal,

make curves of angles, and that is all you can do. Whatever is

right looks right." This is true, and taste has nearly reached that

point where ornament is burlesque in machine construction, and the

skill of the designer stands out in his fidelity to Mr. Bement' s rule.

The present machine is a good example of machine design. The
makers send the following description :

"This machine is adapted for trimming and squaring sheet iron

and steel, in sheets or in packs up to yk of an inch in thickness and
10 feet 4 inches in length. The blades are each made of a single

piece, and are carefully hardened and ground. There is an over-

hang or throat in the housings so that a sheet or pack of greater

length than the blades may be trimmed by moving it along and tak-

ing successive cuts. The gauges are so arranged that the continued
cut will be straight and in line with the first. The gap, or over-

hang, is sufficient to allow a plate or pack 36 inches wide being
sheared lengthwise through the middle.

There is an automatic clamp directly in front of the upper blade,

which descends in advance of the blade, and remains firmly pressed

against the work until the cut is completed. It releases automati-

cally as soon as the cut is made. The clamping device is operated
from a cam on the end of the main shaft, which imparts motion to a

rock-shaft across the top of the machine. Two levers on the rock-

shaft give motion to the clamping bar, by means of two connections

arranged with suitable adjusting screws to regulate the pressure

upon the work.
The main shaft is of billet steel Qj4 inches in diameter, with the

two cranks for operating the cutter bar forged and slotted out. The
shear is driven by a five-foot gear, to which a powerful clutch is

attached, operated by the foot treadle. The gear revolves continu-

ously and freely upon the shaft until the treadle is depressed, when
the shaft makes one revolution, performing its work, and stops with
the cranks at the upper position."
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BLUFF DAVIS' BOARDERS.
A MINING YARN.

Old Bluff Davis had a coyote claim that he called a drift mine

up in Eldorado County, and also kept a hotel, that is he had a

double cabin, and let out one end of it in summer to people who
wanted to

'

' rough it " in the mountains. He used to come down to

Sacramento several times a year for supplies, mainly of a liquid

nature, and always paid in
'

' dust '

' the same as was the custom in

mining times of old.

Bluff knows, and is known by many oi the old firms at the

Capital, and wherever he calls he makes it a point to get the news,

and in return relate the events at the " Ohell " mine, a name softened

by his friends by combining two words into one. One of his stories

is as follows :

il You may talk," said he, " of how sharp a Chinaman is, and I

grant it. Sharps the word, and don't forget it ; but I had two

boarders last fall that laid over Chinamen three deep. They was

Canadians, so they said, French Canadians ; maybe they were, and

if so you can just write down French Canada No. 1, and don't you

forget it.

These infernal fellows were not egzacly the color of a China-

man, or an Italian either, but a kind of bleached saddle color, with

eyes and hair as black as a crow. They said they were trappers,

and I allow they was, because they trapped nearly everything in the

canon for nine miles or so, up and down, and trapped me too for

that matter, but I don't mind so long as they beat the Chinamen.

Somehow or other they trapped some wild hogs. Maybe you

don't know that kind of animal. It is a cross between a coyote,

a catamount and a greyhound— hogs as have been out a matter of

five or six years, ' razor backs ' we call em, because shaped like, a

shad on top—and run! runs not the word, they ' sail,' and the boars,

we shoot them on sight to save the dogs. One will slit a dog like

cuttin' open a water melon.

Well these French Canadians, or Canadian French, I don't mind

which, trapped, or coralled and lassoed, I think about six of these

hogs, sows mostly, tied their legs up in a bunch, tied their snoots

with bale rope, and hired a wagon to haul them down to a China

camp about fifteen miles below, and sold the lot to Johnny at five

cents a pound. Chinaman said, ' pig heap wild, long tail, no good.'
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Frenchy said, ' new breed, fine meat, much good, put him in the

pen and loose him after dark.' Johnny was hungry for pork, and as

I said, took the pigs, and blest if those Frenchmen didn't camp up
on the hill side in the chaparral, an' near froze that night to see the

fun!

The first hog loosed sprung in the air ten feet higher than the

pen, and lit among the pig tails who was lookin' on. They give a

yell altogether and lit out, and that hog went up the mountain side,

or at least seemed to, leastway there was no where else to go, and it

disappeared. Them Chinamen were beat. They never seen any

hogs of that kind afore.

They built a fire and set down to gabble for an hour, and then by
reaching through the pen cut another hog loose. The pen had
shakes at the back for a cover, loaded down with rocks to keep them
on, but the hog went through both. The shakes and rocks went
all over the place. The Chinamen run and yelled, hid everywhere

about, and don't you think, them French Canadians had the cheek

to go down in the morning and get a dollar a piece to take the

other ' devil hogs ' away.

Now the mine haint panned out much this summer, and I needed

the rent, but I hadn't the cheek to ask rent from anyone that could

beat Chinaman that way in a pig trade.
'

'

Melbourne^ Australia, has over one hundred miles of cable rail-

way. The lines are built by the city and leased to operating com-

panies, at a rate that provides a sinking fund, which will, in the

near future pay out the whole of the borrowed capital of over

$10,700,000. The fare is three pence, or six cents of our mouey.

On some lines the trains are one and a half minutes apart, two

carriages are run together, and are permitted to carry 54 passengers.

Last year 45,000,000 passengers were carried on the city lines- The
speed averages nine miles an hour. The first cable railway in

Melbourne was built only eight years ago, and that city is in a

fair way of disputing San Francisco's claims to being the cable rail-

way city of the world. Mr. A. S. Hallidie, of this City, was identi-

fied with the enterprise at its beginning.
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EFFICIENCY OF HYDRAULIC PASSENGER ELEVATORS.*

COMPARATIVE TEST OE THE " HYDRO-STEAM " AND PUMPING SYSTEMS.

By Prof. Horace B. Gale, Mem. Tech. Soc.

Modern elevators for passenger service are usually operated by

means of a piston driven by hydraulic pressure, a method which

fulfils very well the requirements of ease of handling, combined

with smooth and rapid motion of the car. The hydraulic piston car-

ries at the outer end of its rod one or more grooved pulleys, or

sheaves, around which the wire ropes supporting the elevator are

passed. By taking a sufficient number of turns of the ropes alter-

nately around these sheaves and other fixed sheaves, the speed of

the elevator car can be made any desired number of times greater

than that of the piston. There are two principal methods in use for

obtaining the water pressure necessary for propelling the piston,

namely, the pumping, or tank system, and the hydro-steam system.

By the former, which is the older system and the one at present

in more common use, the water pressure is derived either from an

open tank on the roof, or from a closed tank having the upper part

filled with air under the required pressure. In cities, or other

places where water is expensive, the water which has done its work

is received in a waste tank in the basement, from which a steam

pump returns it to the pressure-tank, the same water being used

repeatedly. The choice between an open or closed pressure-tank

depends upon circumstances. The closed tank has the advantage

that it can be operated under as high pressure as may be desired,

while the pressure from an open tank is limited by the height of the

building. On the other hand the open tank permits a somewhat

more regular, and therefore more economical, action of the pump.

As the system is generally arranged, the upper side of the hydraulic

piston is always in communication with the pressure tank.

When the controlling valve is adjusted so that the water under the

piston can escape, the piston is driven down, and the elevator car is

raised. To lower the car a passage is opened between the two ends

of the hydraulic cylinder, thus equalizing the pressure on the two

sides of the piston. The latter is then raised by the unbalanced

weight of the car, the water flowing around from the upper to the

lower end of the cylinder. As the weight of the car is usually more

*Read before the Technical Society of the Pacific Coast, Aug. 5th, 1892. Reprinted by permission.
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than is necessary to give the desired speed in lowering, a part of it is

counterbalanced by an iron weight, which serves also to reduce the

work done by the water in lifting the elevator.

In the hydro-steam system the water acts only on the upper side

of the piston. The counterbalance consists of a column of water

contained in a closed cylindrical vessel called a receiver, located at

such a height above the hydraulic cylinder as will give sufficient

pressure to balance the desired fraction of the weight of the car.

The connection between the piston and elevator car is by means of

wire ropes passing around multiplying sheaves, as in other hydraulic

elevators. When it is desired to raise the elevator, steam from the

boiler is admitted to the cop of the receiver, and, pressing on the

surface of the water, forces it down into the working cylinder, driv-

ing the piston before it. To lower the car, the steam is allowed to

escape from the receiver, when the weight of the car lifts the piston,

and the column of water resting upon it, the water being forced back

into the receiver. By closing a valve in the water passage between

the cylinder and receiver, the elevator is stopped and held at any

desired point. It is evident that with this system of working no

pumping machinery is required.

The successful operation of the hydro-steam system depends

la: gely upon the perfect action of the water and steam valves. The
construction of these was well described in a paper read before this

Society in May of last year by Mr. R. Hinchliffe, and I will there-

fore omit any description of them here.

The water counterbalance presents some advantages over the

forms previously used. By the use of a suitable proportion between

the diameter of the receiver and that of the working cylinder, the

height of the column resting on the piston is made to diminish as

the elevator rises, and to increase as it is lowered, thus varying the

pressure of the counterbalance in such a way as to compensate per-

fectly for the weight of the ropes sustaining the car. Again, the

ordinary counterbalance weight, by reason of its momentum, tends

more or less to produce vibration of the car when it is suddenly

stopped ; but the water counterbalance, being cut off by the valve,

can have no effect of this kind. In eithe*r of these two systems

of operating elevators, the working cylinder may be either vertical

or horizontal, according to convenience.

The question of the comparative efficiency of the two systems is

reduced to the question, whether, under the conditions of elevator

sendee, more work can be done upon a hj-draulic piston b}^ applying
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steam pressure directly to the surface of the water, or b}^ using the

same quantity of steam to pump water into a tank, from which the

supply for working the elevator is drawn. It is evident that in the

hydro-steam elevator the principal loss will be that due to the

condensation of the steam on the surface of the water, and on the

comparatively cold sides of the receiver. This loss is reduced as

much as possible by clothing the receiver with non-conducting

material, and by preventing the agitation of the surface of the water

by the entering steam. It is to be remembered also that in this

apparatus the steam is always brought in contact with the same

body of water, which remains permanentl}- at a temperature of

about 212 degrees Fahrenheit.

In the pumping system, especially if a compound pump is used,

the losses by condensation of steam will be smaller, but we have

added losses due to leakage and friction in the pump and pipes.

Moreover, under this system, all the water used has to be pumped
against a pressure sufficient to raise the heaviest loads which the

elevator has to carry, and just as much water, and consequently as

much steam, is required to raise the elevator empty as to lift it with

a full load of passengers. On the other hand, in a hydro-steam ele-

vator, b}^ applying a throttling governor, similar to the governor of

a steam engine, to the steam supply pipe, the quantity of steam used

on each trip of the elevator can be adjusted to correspond to the load

carried, and a considerable saving made. By this method also the

speed of the elevator is kept the same under all loads within the

limit of its capacity. The attendant has only to open the steam

valve wide, and as soon as the desired speed is attained the governor

acts, and prevents a too rapid motion.

It appeared to the writer that the only reliable way of striking a

balance between these opposing elements of economy, would be by

means of an accurate test of the two methods under the actual con-

ditions of practice in passenger service. The tests here described

were undertaken with that object.

The first test was made June 4, 1892, on the hydro-steam elevator

in use in the St. Ann's Building in San Francisco. This elevator is

of about the usual capacity of those in modern office buildings, being

able to cany ten persons, and having an average speed of about 300

feet per minute. The whole travel of the elevator is about 60 feet,

the motion of the hydraulic piston being multiplied three times.

The cylinder is vertical, 12tV inches in diameter ; full stroke, 20 feet.

The diameter of the piston rod is 2 inches, making the effective area
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of the working piston 118 square inches. The area of the steam

receiver was, in this case, about 112 square inches, and the average

height of the column of water constituting the counterbalance was
30.6 feet. The lower end of the working cylinder was in communi-
cation with the atmosphere. Steam was supplied to the receiver

from a horizontal tubular boiler in the basement of the building, the

exhaust steam passing through an open feed-water heater.

The test lasted from 10:45 a. m. to 4:55 p. m., during which time

the elevator was run on its ordinary service, and the work done by

the water on the working piston was determined by taking an indi-

cator diagram from the hydraulic cylinder for every trip of the

elevator. The feed-water pumped into the boiler during the same

time was weighed in a barrel resting on platform scales. The boiler

supplied steam onl}' to the elevator, and a small feed pump. The
exhaust from the feed pump was condensed in the weighing barrel,

and deducted from the total wTater fed to the boiler, to obtain the

weight of steam supplied to the elevator alone. The water level in

the boiler, and the steam pressure, were the same at the beginning

and end of the test.

Immediately before and after the test the boiler was allowed to

stand several hours Under full steam pressure with all valves closed,

while the level of the water in the gage glass was noted, to make
sure that there was no serious leakage of water or steam from the boiler.

The scales used for weighing the water were tested immediate^

before the experiment by comparison with standard weights, and the

spring of the Crosby Indicator used was tested two days afterward

and found correct. The indicator was attached, by a ^-inch pipe,

to the top of the working hydraulic cylinder, and stood about 12

inches above the piston at the top of its stroke. The cord was

attached, through a reducing gear, to the piston rod. All the indi-

cator diagrams were carefully measured with the planimeter, and

from them were deduced the mean pressures on the piston, due

allowance being made for the average height of the column of

water between the working piston and the indicator. After the test,

diagrams were taken with the elevator running empty, in order to

determine the work lost in friction, and the unbalanced weight of

the car and ropes. The performance of this elevator in regard to

speed and smoothness of motion is equal to that of the best

hydraulic elevators in use. The following are the tabulated results

of the test

:
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Duration of test 6 hours 10 minutes.

Number of trips made by elevator 256.

Total number of persons carried on up trips, includ-

attendant 992.

Total travel of elevator one way 12,543 feet.

Average length of trip 49 feet.

Average speed (about) 300 feet per^minute.

Average boiler pressure 81 pounds.

Ratio of travel of piston to length of indicator dia-

gram 80 to 1.

Scale of indicator spring, pounds per inch 60.

Average pressure per square inch on working piston

during up trips 48.6 pounds.

Average pressure due to water counterbalance 12.7 pounds.

Effective pressure, up trips . 35.9 pounds.

Total travel of piston, one way 4,181 feet.

Number of foot-pounds of effective work done on up
trips 17,711,550.

Total weight of steam supplied to elevator during

test 2,057 pounds.

Work done in raising elevator per pound of steam. 8,610 foot pounds.

Mean unbalanced weight of car and ropes 842 pounds.

Mean force required to overcome friction of sheaves

and piston 185 pounds.

Mean load carried on up trips . . 385.2 pounds.

Maximum pressure on piston per square inch 90 pounds.

Deduct for counterbalance 12.7 pounds.

Maximum effective pressure 77.3 pounds.

The observations showed very well the variable character of

the work done in ordinary elevator service. The number of passen-

gers carried on different trips during the test varied from zero to

ten. Sometimes the car would go up fully loaded, and come down
empty, at other times the reverse. Usually passengers would be

left at various floors on the way up, and taken in, similarly, on the

way down. Sometimes a trip would be made only part way to the

top, the average trip being 49 feet, whereas the full travel is 60 feet.

The effects of all these variations are plainly shown on the indicator

diagrams, copies of some of which are appended. (See diagrams 1

to 6. ) The fluctuations of pressure due to the sudden opening and

closing of the valves are also apparent. It should be mentioned

that as the elevator on which these tests were made was not provided

with a steam governor, the full benefit of this variable work in saving

steam could not be realized, most of the throttling under the small

loads being done at the water-valve between the cylinder and

receiver.
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In order to compare the efficiency of this elevator with that of

one operated by the pumping and tank system, it is necessary to

know both the economical performance of a pump employed on this

kind of service, and the ratio between the pressure against which

the pump works, and the maximum effective pressure that'may be

realized in the hydraulic cylinder. The second test herein described

was made July 2, 1892, with the object of ascertaining these facts.

It .should be noted here that whereas on the hydro-steam system

the efficiency of any number of elevators worked together is the

same as that of a single elevator, the efficiency of the pumping sys-

tem is greater the larger the number of elevators that are supplied

by one pump. This is true, both because a large pump is more eco-

nomical than a small one, and because when supplying a number of

elevators the demand upon the pump is more uniform, and its action

steadier.

The pump selected for this test was a Knowles compound
duplex pump of the latest pattern, having high and low pressure

pistons respectively 8 and 12 inches in diameter. The diameter of

each of the water pistons was 7 inches, and the normal length of

stroke 12 inches. The pump is located in the Redington Building, on

Second Street, San Francisco, and supplies water to ten elevators,*

which are used for various purposes, and operated on the open-tank

system. The makers of this pump state in their catalogue that it is

designed to work most economically under a steam pressure between

40 and 60 pounds. During the test the pressure actually realized in

the high-pressure cylinder was kept between these limits, and was

obtained by throttling from a boiler pressure of 80, thus insuring

very dry steam. The pump was run at a nearly uniform speed

throughout the test, the number of strokes per minute of each pis-

ton varying between 40 and 60. Before beginning it was examined

and found to be in good condition, with packing not too tight for

easy running, and from what has preceded it appears that it was

well proportioned to its work, and run under as favorable conditions

for economy as can often be found in this- class of service.

The steam for the pump was furnished by a horizontal tubular

boiler standing close beside it, the feed being supplied by a small

single-acting pump with 1^-inch plunger attached to the cross-head

of the main pump. The displacement of the feed pump was only

to of one per cent, of that of the main pump, but as it worked

*Three. traveling 72 feet each, four traveling 62 feet, and three with a travel of 8 or 9 feet

each.
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against nearly double the pressure (80 pounds, instead of 45), in

calculating the work done in pumping, twice the actual displacement

of the small plunger was allowed. During the trial the boiler

supplied steam only to the main pump. The amount of water fed

to the boiler was weighed in the same manner as in the first test, the

same scales being used in both cases. The steam pressure and

water level in the boiler were the same at the beginning and end of

the experiment. The same test as before was also applied to ascer-

tain that there was no leakage of water or steam from the boiler.

The water gage showed the same level after standing under pressure

over night. *

The number of strokes made by the pump during the test was

recorded by an automatic counter, and the cushion valves were

adjusted at intervals so as to make the length of each stroke conform

as exactly as possible to a 12-inch scale. The pressure against

which the pump worked was determined by an accurate Crosby test

gage connected to the forcing pipe at a point directly over the suc-

tion reservoir, the height of the gage above the mean level of the

water in the reservoir being carefully measured and due allowance

made therefor. The gage had been tested immediately before using

it, and found correct. No allowance was made for slip in the pump,
it being credited with the full apparent displacement of the two

pistons.

While the pump test was in progress, observations were made
upon one of the elevators supplied from the pressure tank, one of

the Otis standard vertical-cylinder pattern, to ascertain the ratio

between the pressure against which the pump worked, and the max-
imum effective pressure that could be realized on the hydraulic pis-

ton. The same Crosby indicator and reducing gear were used in

this work as had been previously applied to the cylinder of the

hydro-steam elevator, except that as the water acts on both sides of

the piston in the Otis construction, a pair of indicalors were used,

and cards taken simultaneously at both the upper and lower ends of

the cylinder. This elevator was used mostly for freight purposes,

but the construction of the cylinder and valves is identical with that

used for passenger elevators. The mean speed of the car, empty

and under light loads, was about 175 feet per minute. It was found

that, owing to the throttling action of the valves and passages, the

effective pressure fell off rapidly as the speed of the elevator

increased.

In order to get the maximum effective pressure that could be

realized under full load and at low speed, the car of the elevator was
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loaded with bales of straw weighing 150 pounds each. With a load

of seven bales the ear refused to rise. With six bales it went up

slowly, rising through its full travel of 72 feet in 51 seconds, or at

the rate of about 85 feet per minute. This was therefore considered

to be the full load for the elevator. The effective pressure on the

piston, corresponding to this load and speed, was 36.2 pounds per

square inch, while the pressure against the pump was 45.5 pounds,

making the ratio of pump pressure to maximum effective pressure on

elevator piston 1.25. As elevators of this type use the same quantity

of water and steam at all loads, it was unnecessary in this case to take

diagrams for every trip; but a number were taken under different con-

ditions, and the friction and unbalanced weight of the car determined

as before. (See diagrams 7 and 8.) In the diagrams taken from the

top end of the cylinder the atmospheric line A has been raised, in the

figure, above that on the diagrams from the lower end, by an amount

corresponding to the difference in the level of the two indicators.

The dotted lines show the static pressures at the same points. The
distance between the dotted lines and the actual lines of the dia-

grams corresponds to the loss of pressure due to the throttling action

of the valves and pipes. The results of the observations during

this test are given in the following table :

Duration of test 7 hours.

Average boiler pressure 80 pounds.

Diameter of pump pistons 7 inches.

Diameter of pump rods 1% inches.

Diameter of feed pump plunger 13^ inches.

Effective area of pump pistons, corrected for rods

and feed-pump plunger 37.9 square inches.

Mean length of stroke, each pump 12 inches.

Number of double strokes, one pump, by counter. . 9,987.

Total travel of both pump pistons 39,948 feet.

Mean pressure on force pipe, by gage 41.2 pounds.

Mean height of gage above water level in supply

tank 9 feet 11^ inches.

Total effective pressure against pump 45.5 pounds.

Total work done in pumping 68,888,329 foot-pounds

Weight of water fed to boiler 2,965 pounds.

Foot pounds of work in pumping, per pound of

steam 23,234.

Diameter of hydraulic cylinder of elevator 13^1 inches.

Full stroke of hydraulic piston 24 feet.

Diameter of hydraulic piston rods (two in number)
each 13>4 inches.

Ratio of multiplying sheaves 3 to 1.
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Scale of indicator springs, pounds per inch 30.

Height of water column between upper and lower

indicators 25 feet 9 inches.

Unbalanced weight of car and ropes 640 pounds.

Mean force required to overcome friction of sheaves

and piston 154 pounds.

Maximum load carried, according to indicator

diagrams : 895 pounds.

Maximum effective pressure per square inch on

hydraulic piston 36.2 pounds.

Ratio of pump pressure to effective pressure on

working piston 1.25

The above tabulated results afford us the means of comparing

the efficiencies of the two systems of operating elevators. From
the first table, we find that the whole quantity of steam supplied

to the hydro-steam elevator during its test was 2,057 pounds, and

that the total travel of the working piston in lifting the car during

the same time was 4,181 feet. The effective area of the piston

being 118 square inches, the volume of water that would be required

to do this work under a pumping system would be 4,181X118-^144,

or 3,426 cubic feet. The maximum effective pressure realized on

the piston of the h3Tdro-steam elevator wras 77.3 pounds, and calling

the ratio of pump pressure to effective pressure on the piston 1.25,

the pump would have to force this volume of water against a pres-

sure of 77.3 X 1.25, or 96.6 pounds per square inch. The quantity

of work represented by these figures is 47,658,383 foot-pounds,

which, divided by 2,057, gives us the number of foot-pounds per

pound of steam as 23,169. This is what a pump must do to equal

the performance of the hydro-steam elevator under the conditions of

this experiment. The actual performance of the pump tested, in

foot-pounds per pound of steam, was, as shown by the table, 23,234.

The difference being less than t
3

o of 1 per cent., the writer concludes

that the efficiency of the hydro-steam elevator as at present in use

for passenger service is about equal to that which can be obtained

with tank elevators operated by a good compound pump. Compared

with the performance of the non-compound pumps often used for

elevator work, the hydro-steam system would therefore have a con-

siderable advantage ; and a further advantage may be gained, doubt-

less, by the use of the throttling governor in the steam pipe.

The average number of pounds of steam per trip used by the

hydro-steam elevator in this test was about eight, which agrees

well with the results obtained in the experiments of Mr. Hinchliffe.

The travel of this elevator being 60 feet, and its capacity 10 persons,
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we are afforded a rough means of estimating the boiler power

required for passenger elevators on this system.

It is interesting to notice that the quantity of steam actually

used per trip by the elevator in these experiments was about three

times what would have been required to fill the receiver if there had

been no condensation. A rough calculation also shows that the

heat required to raise the temperature of the iron sides of the

receiver from 212 degrees to the temperature of the entering steam

is sufficient to account for the greater part of this condensation.

It is therefore probable that a comparatively small proportion of the

steam is condensed on the surface of the water, the depth affected

being very small.

It is evident that if means were devised to prevent the lower-

ing of the pressure, and consequent cooling of the inside of the

receiver during the exhaust, the heat required to raise the temper-

ature again to that of the admission steam might be largely saved.

To accomplish this, the writer has suggested that the top of the

receiver, instead of being opened to the atmosphere when the elevator

is lowered, be put in communication with the bottom of the working

cylinder, thus equalizing the pressure above and below the piston.

To raise the car, the steam would then be exhausted from beneath

the working piston, and at the same time admitted to the top of the

receiver. This plan would require only one additional valve, and it

is thought would prevent a large part of the condensation due to

the alternate heating and cooling of the receiver. On some eleva-

tors now under construction this principle is to be adopted, and the

writer hopes soon to be able to present results with these, showing

a considerable advance in economy.

A further matter of interest brought out by this test is the fact

that if the work done by the elevator on the piston on the down

trips be subtracted from the work done by the piston on the up trips

the mean effective pressure is reduced to 10. 122 pounds per square

inch, and the net effective work, up and down, is only 2,420 foot-

pounds per pound of steam, instead of 8,610 foot-pounds. This

indicates that the modern passenger elevator is, to say the least, an

exceedingly uneconomical form of heat engine. The inference is

that if the steam could be worked in such a way that the down traf-

fic could assist in lifting the up traffic, a very large saving would be

effected. It is a pleasure to state that Mr. Hall is now well on the

way to the solution of this problem, and if he is successful, we may
expect soon to see a three-fold increase in the efficiency of the hydro-

steam elevator.
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Our review space for the present month is

too crowded to permit more than compendi-

ous notice of a part of the matter at hand.

The Engineering 1 Magazine.

AUGUST, 1892.

This number contains articles on com-

pressed air apparatus for driving street cars,

showing that this much opposed system

may yet find a place among modern meth-

ods. It has done so in one case in France,

and under the great advances made in pneu-

matic transmission in the last few years,

must be considered anew.

An article on the Mississippi River, con-

troverts, and seemingly with much success,

the claim that a certain amount of debris

must be carried along and lodged on the

sides of all rivers flowing through sedimen-

tary plains. The contention must be judged

from facts, and these involve periods so long

as to permit wide divergence of opinions.

Facts point to the possibility of scouring

river beds ; opposed to the theory of build-

ing up along their course.

There is an article on high-priced labor

that attempts by facts to prove that high-

priced labor is often the cheapest, but the

author does not seem to have discovered

that the price of labor is a direct result of

efficiency—necessarily so for all staple com-

modities produced, and that efficient labor

is not a result of high wages, but the high

wages is a result of efficient labor. It is the

"cart before the horse," so to speak. In

another place the author makes the mistake

of saying that they do not employ wheel-

barrows in dam building in India, because

the machinery is too complex. The object

of using baskets is to have the work '

' tramp-

ed in " by those who carry the baskets.

Journal of the Franklin Institute.

AUGUST, 1892.

This is No. 800 of this Journal, which if

divided by 12, shows a life of 66 years, and

this is for our, or any country, an old age

for a serial publication.

In the present issue is a remarkable paper

by Dr. Hermann Mehner, on a " Motor
Without Fuel, or the Second Principle of

Thermo-Dynamics, " showing a wonderful

acquaintance with the researches in this

field, and made, as popular as the nature of

the subject will admit. The paper is some-

what shorn of its value by being written in

the "first person," a common fault in this

country, and a method not permitted at all

in some cases in Europe.

The other papers, of which there are

three, have the usual measure of merit ; one

on the Nicaragua Canal, by the General

Manager, Mr. Geo. W. Davis, adds a good
deal to previous information on the subject,

but is too long for further notice here.

The North American Review.
AUGUST, 1892.

Major Powell, in this number, writes of

"Our Recent Floods," and says the destruc-

tion by recent floods in this country, equals

that of some memorable wars. His article

is florid in style, as all his writings are, but

contains many facts presented in a very

graphic form. For example, the entire rain-

fall on the earth he assumes to be 152,000

cubic miles, or fifty times as much as Fake
Superior contains. Rain is distributed in

zones of latitude, beginning at 100 on the

equator and diminishing gradually to 5 or

80 degrees each way.

His remarks on rain makers " bombarding
the heavens with pop-gun balloons," are

caustic and justifiable. They occur in an
estimate of the weak powers of man in con-

trolling natural elements and phenomena,
and leads up to what can be done in control-

ling flood waters.

The three great tributaries of the Missis-

sippi River are the Missouri, Ohio, and
Upper Mississippi. The former furnishes

the least volume of water, but nine tenths

of the detritus matter in the great stream.

The control, or any attempted control, must
be by storing the water, straightening the

streams, or embanking them.

Major Powell, as director of the U. S.

Geological Survey, naturally says the first

thing to be done is to make surveys, topo-
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graphic, geological, and hydrographic, but

these should be made with reference to some
definite future work, and at this time they

transcend any power that our country seems

to possess. The field is too immense to con-

sider.

Colonel Robert G. Ingersoll's article on

Thomas Paine, is the most remarkable one

in the present number, and will do some-

thing to dissipate a shameful ignorance that

now exists respecting this great man.

Mr. M. D. Conway, who of all living writers

is most able, has prepared a life of Thomas
Paine, and judging of what is here said of

the work, few Americans can read it without

a blush of shame when the treatment of

Paine is made a matter of history. " It was

the cause of America, that made me an

author," said he. He was the soul, and a

great part of the intelligence that directed

the young life of this country. He made
war on slavery—on all slavery, one might

say— both of fact and opinions. This took

him to France, where European liberty was
born, and where he came into conflict with

the church. Col. Ingersoll says :
" He stood

for liberty against kings ; for humanity
against creeds. He gave his life to free and
civilize his fellow men."

will not permit quotations from the treatise,

nor even a list of the subjects, but we will

say that anyone concerned in band sawing,

or in making machines for that purpose,

will derive much interest, as well as useful

information, from Mr. Worssam's book. It

contains, besides history, down from the

Newberry machine of 1808 to the present

time, complete explanation of appliances

for the care of saws, including brazing or

joining, swaging, setting, and sharpening

implements. The book can be ordered from

the author, at Idol Lane, East-Cheap, Lon-

don, England. Price 18 pence. By mail,

40 cents.

Stone.
JULY, 1892.

It will be a matter of astonishment to

some of our readers if we claim that this

serial, published in Indianapolis, Ind., and

printed there, is the finest magazine that

has come to hand this month. We speak of

paper, print, make-up and general dress.

The matter is mainly devoted to stone, ma-

sonry building, etc., with sections of tech-

nical matter. It is a creditable and even a

marvelous production of the kind.

Mr. F. B. Thurber, writing of " Business in

Presidential Years," says of the silver ques-

tion :

'

' Power drills, stamp mills, and improved
separating processes have largely increased
the world's output of silver, at a time when
public sentiment in some countries is work-
ing against silver as a currency and in favor
of a less bulky and more convenient medium
of exchange.
The production of gold has not increased

so rapidly, and, in consequence, silver has
depreciated, while gold has appreciated in
value.

We have sought in this country, to keep
the two metals on a parity, by having the
government buy up the surplus of silver

;

but this cannot go on forever.

A History of Higher Education in Ohio.

The History of the Band Saw.
BY SAMUEL "WORSSAM.

This is by far the most extensive account
of band-sawing machines that has been
prepared, and will have especial interest at

this time, when band sawing, especially for

large timber, is a subject of wide interest on
this Coast. Our crowded space this month

This work is a bulletin of the " Bureau of

Education," Department of the Interior, at

Washington, containing an account of thirty-

three universities and colleges in Ohio, with

more than forty plates of buildings, grounds

and interior views. The origin and rise of

these institutes, which form the theme of

the work, is very interesting, and the facts

go to prove the enormous development of

educational matters in Ohio, which is prin-

cipal among the states in this respect. One
thing is perplexing—preparation of a report

of this kind by the general government. It

would seem to be a proper work of the State

itself to prepare, or at least to publish such a

report. It was prepared by Prof. Geo. W.
Knight, of the Ohio University, and Prof.

John R. Commons, of Oberlin College, Ohio.

Received.— Vauclain Compound Locomo-

tives. Trade Circulars, Belts Machine Co.

Dredging on the Pacific Coast. Bulletin No.

97, of the California State University . Con-

sular Reports No. 140, May, 1892.
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Local Notes.

To several inquiries respecting "Techno,"— he is among the

Dutch, " Stuck in Holland," for want of space, but will emerge in

due time with some interesting notes on that queer country, and

then, after a time in England, return home wiser, if not better. His
'

' notes
'

' are to end in January next, we are sorry to announce.

Mr. Otto von Geldern, Civil Engineer, of this City, has been

engaged, since the 1st of September, in making an investigation of

Petaluma creek, with a view to an improvement of that stream to

facilitate its navigation. The traffic is considerable, and the ques-

tion quite an important one to the population of a fertile and pros-

perous district. A scheme for the improvement of the creek will be

made after the hydrographic surveys are completed. The examina-

tion is made for the Government, under the direction of the U. S.

Corps of Engineers. These small estuaries or creeks extend up into

most of the large valleys in California, and afford a very cheap

means of transportation by steamers and sailing craft. Those

emptying into the bay or ocean are kept open for some distance by

tidal scour, but can be much extended at a moderate expense.

Such water ways will some time determine the location of manufac-

turing industries, as has been the case in Stockton.
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Bulletin 97 of agricultural section University, of California,

states that Prof. E. W. Hilgard has been granted leave of absence

for one year, and that E. J. Wickson will act as director in his place

during this term. The Bulletin relates to prunes, apricots and

peaches, especially to analysis of their elements and qualities

chemically. The variations of different elements between fruit

grown at Niles, San Jose, and Tulare are surprising. The "ash'

varies from 37 to 61 per cent., acid from .23 to .95, and sugar from 8

to 17.

The California Association of Civil Engineers of this City, have

issued a circular letter, the purpose of which is to secure the

selection of a properly qualified engineer as superintendent of the

public streets in San Francisco. We are unable to publish this cir-

cular for want of space, but the proposition seems very much like

recommending that a surveyor be appointed to determine land

boundaries. Who, if not an engineer, can perform the functions of

superintendent of public streets ? The making, repairing and main-

tenance and care of streets is certainly engineering work, and

that anj^one not so qualified should be entrusted with public work

involving the expenditure of more than a million and a half dollars

each year, is anomalous, and accountable only in the fact of its being

made a "political" office. It is a lamentable circumstance that

the exigencies of municipal politics demand that construction and

maintenance of streets be in the hands of non-professional and

unskilled people. The method of making streets, considered in respect

to their use, the climate and kind of material available, and other con-

ditions, is an exceedingly intricate problem that should be determined

by a board of public works, not alone by an engineer officer, but when

it comes to an official without even technical knowledge, it is time for

remonstrance.

The appointment of a special advisory board of engineers to con-

sult on the important matter of the sewerage of San Francisco was

a move in the right direction. The board consists of Col. Geo. H.

Mendell, U. S. Engineer Corps ; Professor Geo. Davidson, of the

U. S. Coast Survey, and Irving M. Scott, Esq., of the Union Iron

Works. This board has selected and recommended the appointment

of Marsden Manson, late Chief Engineer of the Harbor Commission,

and C. E. Grunsk3^, C. E., of this City, to prepare plans for a com-

prehensive system of sewerage works. This selection cannot fail to
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meet with complete approbation. Both the chief and his assistant

are too well known to our readers to require commendation, and

their selection is but a reflex of the able and impartial judgment of

the advisory board. Mr. Manson's administration of the harbor

works, during six years past, proves his inflexible and honest devo-

tion to his profession, while his ability in the special field to which

he is called is exceptional and remarkable, because coupled with a

knowledge of science exceptional, even among engineers. Of
Mt. Grunsky, his standing aside from his profession, in which he

is eminent, is such as warrant an honest and faithful discharge of

any public duty with which he is entrusted. It is not the custom of

Industry to indulge in laudation, or even merited praise, but this

case is one that permits an excusable exception.

The rope-way at Pomeroy, Washington, for conveying wheat in

sacks, made by the Vulcan Iron Works here, and mentioned in our

last issue, is in successful operation. It is a "gravity" line with a

fall of 1,920 feet, conveying 80 tons in 10 hours. The sacks weigh

130 pounds each, and are conveyed by a steel rope % inch diameter,

supported at distances from one to three hundred feet apart. Two
men do the loading at the top, but the discharge is automatic, the

sacks being dumped into a chute. The Vulcan Company publish a

pamphlet containing illustrations and all kinds of information

respecting the construction and operation of these telpher lines and

their application to various purposes.

Geo. W. Melville, Chief of the Bureau of Steam Engineering,

U. S. Navy, is chairman of Section G of the Engineering Con-

gress to assemble at Chicago next year. This section is devoted to

naval architecture and marine engineering, and Chief Engineer Mel-

ville has requested Mr. Geo. W. Dickie, of the Union Iron Works,

San Francisco, to present a paper before the Congress on certain

topics, not fully determined at this time. The selection is a good

one. Mr. Dickie was also chosen as one of the officers of this sec-

tion but could not attend. His paper will, no doubt, be a principal

one. His qualifications as an engineer, and also as a shipbuilder,

together with perhaps the widest experience of anyone in this coun-

try, should lead to a paper of great merit. He has designed,

or mainly designed, all the deep-water steamers that have been built

on this Coast.
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The Peru, of the Pacific Mail Line to China, recently built at

the Union Iron Works in a remarkably short time, has a record for

first performance that has not been excelled in any country. The
machinery was started at the dock and ran for a few hours, not more

than five. The vessel next went out to sea on her trial trip, and with-

out mishap of any kind, ran twenty-two hours, including in that her

test for speed over the measured course. She was then loaded and ran

to Yokohama, a distance of 4,750 miles, without her engines being

stopped. If there is any record to excel this it will be a favor to

have it sent in. The chief significance of the fact is in showing that

work of the highest class was done on the vessel. The result

should be a matter of concern and of pleasure to every citizen of

this City and of the Pacific Coast.

The Temescal tin mines have been closed, and at the same time

is closed the confidence in such investments, both in respect to home
and foreign capital. If it were possible to ascertain the effect this

unfortunate matter will have on the industries of this Coast it would

astound people. The fact of failure is bad enough, but the effort to

deceive people, is the worst feature of the case. One has only to

turn back nine months or so, in various serial publications in this

country, to find statements that the Temescal mines would produce

all the tin consumed in this country, while in the face of this, as

we pointed out in a late issue, there is not a reputable mining engin-

eer in this City that did not believe from the beginning that there

was no chance for pay ore at Cajalco Hill.

Mr. J. L. Heald, of the Heald Agricultural Works, Contra Costa

County, fifteen years ago commenced to fit snap rings in the pistons

of his engines, with a play of ws inch sidewise. His proposition was
that a snap ring, unless loose, was a poor packing, or no packing,

and that the oil gum on four surfaces would make up the play, and

if it did not, the movement of so light a piece so short a distance

would do no harm. This is an important matter in practice, because

out of hundreds of engines for hard duty, fitted in this manner, not

a single cylinder has failed to wear smooth and keep tight. In Mr.

Heald' s business there was frequent occasion to overhaul old engines

or those that had been in use, and it was the exception to find snap

rings that were loose in the piston heads, but it was not unusual to

find cylinders cut out by rings fitted tight, and thrust out by the

pressure beneath them so as to score the cylinders.
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COMJVEKNTS.

Thomas Fitch, of Arizona, the erratic author of a book called

the " Millionaire of Tomorrow," has managed, as all writers do, to

hit upon some truths worth remembering. He*says, in speaking of

what we are pleased to call " booms " in this county, that it is not

wealth owning, but wealth producing that creates great cities, or to

put it in another form, instruments are of no avail unless used.

Even the erection of buildings or other works is of no consequence

unless they are employed. The active element is the fact, and

Mr. Fitch has not lacked examples to suggest the axiom above
noted.

The change in this country from the broad flat form for boats,

yachts and general sailing craft, to the deep cutter type, is the end

of an illusion that goes to show how far and how long people can

be mistaken in a matter capable of practical demonstration. Ten
years ago this form of boats was called the American type, and the

races with foreign built vessels was understood to be a controversy

between the two systems. Now, all this is changed. Even Mr.

Burgess, the celebrated designer of fast yachts, declared for the cutter

type, and henceforth the question will not be in respect to deep and

shallow hulls, but to the form of deep hulls, sail rig, and the like.

There is no question respecting the speed at which a broad flat boat

can be driven over smooth water, but such boats are neither sea-

worthy nor safe, even in protected waters.

The Hon. W. C. Squire, U. S. Senator from Washington, and

former Territorial Governor there, sends us a copy of his speech on

defences for the Pacific Coast, which is cogent, clear and forcible

from the common standpoint of view, and supposing robbery and

murder under the name of war, have to be provided against, his

portrayal of the great inland sea of Puget Sound is graphic and true,

and in this part of the Coast we can only find the fault of a proposed

gun factory being established on the Sound instead of at San Fran-

cisco. The speech was made in committee of the whole, and pend-

ing consideration of an appropriation for a gun works on this Coast.

We have not space to follow Mr Squire's argument, but will only

say it is one of the best in all respects, length, style and nature, that

we are likely to have on this subject.
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Some reports from England respecting new ships for the Atlantic

service are astounding. The two new Cunard ships the Campania

and Lucania are to be 600 feet long, 70 feet beam, and of 30,000

horse power. Harlan and Wolff are to build a new steamer

for the White Star Line 34 feet longer than the Teutonic,

or 600 feet, beam 69.8 feet. The City of Paris and City of

New York, recently transferred to Aemrican register, are 527 feet long,

or 73 feet shorter than the immense vessels above mentioned.

The British companies have a wonderful start in ship building.

Other countries have what is called a "stern chase." By
the time the French, Germans or ourselves construct ships to match

the English they have new and greater examples ready.

We wonder if people will quit
'

' making ' things, to build and

manufacture them. Just at hand, in good authorities, we find

heavy machine tools for special work, "manufactured" by a well-

known firm. In juxtaposition, steam engines " built " by another

firm. Now both these things were " made " by all rules of grammar

and good sense. To build is to raise up by an accretion of parts, to

add to by degrees, as in the case of a house, bridge or a " building."

A " builder '

' is one who constructs houses— not machines, these are

made. '

' Manufacture '

' means a constant or uniform production as

applied to articles made in large numbers and duplicated.* The
meaning and uses of the proper terms are clear, why not use them

correctly when they are equally as short and euphonious as the

wrong ones ?

The ethics of the labor problem continues to be the burthen of

page after page, writer after writer, mostly from those who have no

practical experience in dealing with either labor or capital. As to the

causes of labor disaffection and practical methods oi its removal we
have nothing. No one who is concerned in the difficulties of labor

disaffection can gain any light or comfort from the whole mass of

matter, and yet there is lying just before their eyes, as it were, the

only remedy that can ever produce harmony and peace. The
laborer must be made responsible for labor, that is, the work as an

element of production, in our skilled industries, must be treated as

that part, and the only part a workman has to deal with. The labor

cost of a ton of iron, a locomotive, a house, or a web of cloth,

in this and other countries, should be ascertained, and then if we
cannot attain the same result, the workmen become responsible.



COMMENTS. 751

The railway bill that passed the House of Representatives last

session, relating to brakes and couplings, will, no doubt, meet with

amendments and opposition in the Senate, which is largely made up

of railway men and their affiliated friends. The Act provides that

all driving wheels must be fitted with brakes before 1895. All new
cars after that date to have continuous brakes, and all cars then in

use to be so fitted before 1898, also that all new cars must after 1895

be fitted with automatic couplings, and old cars must be so provided

after 1898. This legislating for five years, or even for two years

hence, smacks a little of politics. The clamor of the public became

too serious to be disregarded. About 2,500 persons are killed

and over 20,000 injured each year by railways in this country.

It is announced that the Americanized Inman Line will make
Southampton their terminal port in England. This may be so, but

we doubt it. They might nearly as well go to London. Had they

chosen the Bristol Channel, as the Anchor Line thought of doing

some years ago, one could see some object in it, but Southampton

away around Lands End, on the Continental side of England, seems a

queer place when time is a main element in the service. The
removal of the Peninsular and Oriental Company's business away

from that port to London, about fifteen years ago, has no doubt

taught the people there the value of trans-ocean traffic, and has led

to concessions of an enticing nature. Bristol channel has some

annoying regulations and charges, also lacks water unless much
dredging is done, but it is almost as direct as Liverpool from New
York, and less than half as far from London. The Continental Mail

steamers, German and French, touch at Southampton, but it will

be found hard to direct present travel from Liverpool.

It is undoubtedly a foolish policy of the Canadian Government to

disregard treaty stipulations, and impose discriminating tolls on

American commerce passing through the Welland Canal, and the

reprisal method of discriminating against Canadian vessels passing

through the St. Mary Canal, is a case of cause and sequence. The
next movement will be for the Canadians to construct a canal of

their own to gain an entrance to Lake Superior. When this is all

done, what is gained ? The whole matter comes from a vis-

cious policy of international strife, based on the mercantile theory

that one country gains what another country loses. A little intelli-
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gent statesmanship, divested of the jingo spirit, would have led to

good will and increased trade between the countries. The whole

thing is hateful and inexpedient, the outcome of what the Cana-

dians call ''patriotism." The canals, with the commerce of

both countries passing through them, could be better maintained

and be made ample for all purposes.

The overland railways pa}' the Pacific Mail Steamship Company
$850,000 a year, or $70,833 a month, " to not carry freight." In

other words they tax those who ship goods, that much over and

above the railway charges, and pay the money over to the ship com-

pany. The case may be stated another way. The trans-continental

lines maintain a steamship line, and tax the shippers for that

luxury. The money is received in one pocket, and shifted to the

other. The Pacific Mail line has also a Government subsidy,

and a part of this public money is paid again to an English line to

prevent them from stopping at Panama with American freight to

Valparaiso, and other ports on the west coast. This latter was made
public by the United States Consul at Panama, about two years ago.

It is a fine system, typical of our day, and then we wonder at strikes,

and complain of young men who decline to follow the old

method of making a living. Such an example is enough to

demoralize the business of any country.

The Government of New South Wales, in Australia, appointed

about two years ago, a commission to inquire into the causes of

strikes and their remedy. The committee consisted of seventeen

men. Fifty meetings were held. The report is in a volume of one

thousand quarto pages, containing, as a review of the work says,

the social and economic knowledge of the world on this subject. In

so far as we can gather from this review, no new light of value, or

expedient promising success, has been presented, and indeed no true

theory of the difficult)7
, which is, that labor is not set off as an inde-

pendent element and made responsible. We have almost alone

argued this thing for three years past, and the time will come when
everything else fails that the true light will come. The first thing

is, in all considerations of the kind, to distinguish between the rate

of wages and the amount of wages. No commission in New South

Wales or anywhere else will get far in dealing with the problem

until this distinction is made.
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The Iron Age, of August 25th, gave a full account of the Fort

Payne enterprise in Alabama, where about two millions of money
belonging to credulous stockholders has been lost in a coal, iron, and

general scheme. The manager of the whole matter, as well as

exponent of its economical phases, was a Mr. Rice, whose qualifica-

tions consisted in his being a
'

' money maker. '

' That was enough

for a certain class of investors, who are too apt to regard money
getting as a matter of chance, and not essentially one of creating

values by industrial processes and work. The town of Fort Payne

and its environment of iron and coal were "boomed." The fact

that no more iron furnaces were needed in this country at the present

time was not considered, neither were technical and economical cir-

cumstances looked into. The manager was a "money maker," and

that was enough. The whole scheme has collapsed, and the losses

will amount to at least two millions of dollars divided among seven-

teen thousand stockholders. Such things are enongh to kill con-

fidence in "money makers," and that far may do some good. A
report by some competent and honest engineer would, no doubt,

have condemned the project at the beginning.

The Chronicle, newspaper here, states that 180,000 workmen in

Philadelphia own their own homes '

' because of the wages paid in

protected industries." The fact is remarkable, but the "because'

part is nonsense. Workmen own houses in Philadelphia because it

costs less than one half as much to do so there, than in other Ameri-

can cities. There is a system of perpetual ground rents, and no one

thinks of paying out the
'

' fee
'

' in land. When prices are quoted

there for ground it means six per cent, on the fee ; for example, if one

buys a lot at $6.00 per foot, that means the "fee" is $100 a foot.

This can be paid up in pure silver in sums of $200 or more when
the purchaser chooses, or he can pay the interest forever. His deed

and transfer are complete, but the ground rent follows. The old

Quaker families own most of the land, and the municipal taxes are

assessed on the real estate. Heresy and Henry George ! Here is his

system applied, and the "because," in the case at first quoted, finds

its base in this fact. They do not, in Philadelphia as here, " fine
'

a man for improving the land, building a factory, or owning imple-

ments of production. Not only this, every family, by law, is com-

pelled to have 15 feet square " open to the heavens." This prevents

tenement houses, and promotes private building, but a newspaper is

not supposed to know these things.
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There appeared, in several of the foreign journals, last month,

criticisms and comments upon the industrial war now going on in

this country. The matter is not agreeable reading for thoughtful

people, but is more likely to be impartial when friendly, than views

expressed here where every one has some interest or prejudice in the

case. Eyigineering, Iyondon, speaks in a disparaging manner of

labor unions in this country, claiming they are arbitrary, quarrel-

some, and more under control of leaders than in the old world, also

less responsible because of having no accumulated funds, and

depending on "assessments" when money is required. In other

places there are comments upon the distribution of wealth, and the

rise in this country of more than four thousand millionaires in forty

years past, also on the relation between employer and employed,

brought about by the centralization of our industries, and legisla-

tion that tends to still more antagonize conflicting interests in the

future.

Industrial Notes.

Work is now definitely commenced on a ship canal to connect

L,ake Michigan with the Mississippi River. This lake, as may be

seen on a map, reaches down into the land, so to speak, nearly a

third of the way across the country, and the natural circumstances

determine Chicago as the starting point for such a water way, also

accounts for its phenomenal growth as a commercial center. The
canal will be 160 feet wide and 35 feet deep, and will rank with

the great works of the kind at Suez, Manchester and Amsterdam.

One purpose of the canal, and, indeed, the immediate cause of its

commencement, is to furnish drainage for the City of Chicago.

It will, no doubt, be extended to serve that purpose in a diligent

manner.

The Manchester Ship Canal, from that city to the Mersey

estuary, a distance of 35 miles, it was thought for a long time

would be completed within, or near the estimate of 45 millions of

dollars, but making due allowance for the death of Mr. Walker, the

contractor, and the muddle that arose by the company assuming

the construction work, also for one serious accident by the giving

way of retaining works, the whole scheme now presents the usual

phase of costing double. A good many works in England, of a

less nature, but harder to compute, have been built within the
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estimates, and in this case the circumstances will be much against

the enterprise. Human sagacity can hardly foresee the adverse

"quantities" that will thrust themselves in when such vast works

are undertaken, but it is about time there was discovered some kind

of a " constant " to be introduced in estimates, that would either

cover, or leave a margin.

At the late meeting of the British Association, Mr. Head read

a paper on anti-friction bearings, or rather on bearings to operate

without lubrication, and stated that he had made such bearings of

finely pulverized "carbon" and steatite (soapstone). The processes

of preparation were not described. Professor Unwin had experi-

mented with these bearings and found the co-efficient of friction,

independent of the area in contact, and to increase only when
temperature became excessive. The name given to the substance is

"carboid." One of the bearings, tried under heavy pressure, was

heated up to a purple color without injury. Now is a good time for

such experiments. There are many signs of a new material for

bearings, but not a corresponding promise of any substance that

will not be affected by oils, so the course of experiment is mainly

confined to dry bearings. Oil is a powerful re-agent, and metals or

glass alone seem to withstand its effects.

We often see the .name " Tangye ' applied to steam engine

frames. The Buckeye Engine Co., for example, call one type of

their framing the "Tangye" one. The name originated about 1870,

when the celebrated firm of Tangye Brothers, of Birmingham,

England, went into the manufacture of steam engines. The firm

consisted of James, Richard, Joseph and George Tangye, an old

Cornwall family of Quaker lineage, and when the business had

grown to a large one, Joseph and James Tangye went down into

Cornwall to retire, as we would say. leaving the management with

Richard and George. The type of engine to make was a problem.

Just at that time there were changes going on, and American

practice for stationary engines was in advance. Various parts, such

as valves, crank, piston, etc., were chosen, but the frame was a

"settler." James, who was down at Redruth, was written to, and

he straightway proceeded to "whittle out," in a little shop he had

there, a model for an engine frame. It was both business and

amusement for him. The model was sent up to the works at

Birmingham and adopted.
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It is noted in a contemporary that man)- of the machine works
in Cincinnati, Ohio, do not have foundries of their own for making
castings, but buy them from others that devote their whole attention

to that branch of work. The same system prevails in New
England, where machines assume the nature of a "manufacture,"

and the castings are uniform, or measurably so. The New Haven
Tool Company formerly procured their castings from a foundry near

them, at a rate lower than the company could possibly make them,

for the reason that the foundry kept the local work to " fill in," and

was thereby enabled to keep a constaut force of skilled men to meet

emergencies and to command extensive contracts in New York.

The transmission of power by air, in Paris, has become a very

important enterprise. The old plant has been increased 4,000 horse

power, and a new station of 24,000 horse power being prepared.

The compressors are compound, and of enormous size. The
economy of working has been much increased, so the losses

between that and other methods is more than balanced by the

conveniences and advantages of the air system. Professor Riedler, of

Berlin, the author of "Indicator Research in Pumping," has con-

tributed a good deal in improving the methods. Much credit is due

the French engineers for taking up and developing this system of

transmission, which has wide reaching social and sanitary influence,

as well as commercial, and it is not difficult to understand their

success. The French are the '

' systematizers ' of the world.

There is an old adage that the German people philosophize, the

French classify, and the Anglo-Saxon apply. The main thing,

in such cases, is to perceive what is wanted, and then adapt it to

circumstances.

It is 47 years since Sir William Armstrong erected the hydraulic

cranes, and other apparatus at the New-Castle Quay, in Kngland,

and it is noteworthy that the methods employed, in so far as the

main elements, have never been much departed from. For example,

the fine elevators in the Palace Hotel, in this City, were constructed

from designs by Mr. Geo. W. Dickie, then connected with the

Risdon Iron Works, who were the contractors. These elevators

were, in the main, modeled after the practice of Sir William Arm-
strong, and have operated without intermission, or loss, for sixteen

years past, and with an economy and complete action that is hard

to excel. Perhaps no invention of equal importance and intricacy
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was ever more nearly perfected in the first instance. We mean in

its detail, because the method was not new in 1846, but its

application was limited and important down to Armstrong's time.

Common opinion respecting the energy or power of flowing

streams is nearly always exaggerated, and greatly so. A current of

large area conveys an idea of an almost irresistible force, when in

fact it represents but a trifling power. The following table, taken

from the Mechanical World, will serve to show how little work is

Velocity of Stream. Equivalent Head. Pressure. Total Energy.

Miles per
Hour.

Feet per
Second. Feet. Inches.

Pounds per Square
Inch.

H. P. per Square Ft.
Sec. Area.

1

2

3

4

5

6

1.467

2.933

4.4

5.867

7.333

8.8

0.033

0.134

0.300

0.534

0.834

1.200

0.43

1.62

3.60

6.42

10.07

14.39

2.1

8.4

18.9

33.6

52.5

75 6

0.0055

0.C445

0.15

0.355

0.694

1.2

represented by the current of streams. The force that may be util-

ized, or the head seen in the third and fourth columns, is very

slight, and is the height to which the water will rise when
obstructed. This depends, in a measure, on the shape of the

obstructing faces. A plain radial current wheel will give not more

than two thirds the work that a well made Poncelet wheel will,

because the Water will rise higher on the curved floats of the latter

named wheel. Current wheels are usually a disappointment, because

falling short of their expected duty, and a habit they have of going

off in floods.

The differential cable drums, made by the Walker Manufacturing

Company, at Cleveland, Ohio, which were described in an early

number of this Journal, is one of those common-sense inventions

that propagates itself if time is allowed. The company own some

advertising space in this Journal, and the publishers complain that

each month the " sold list ' must be changed. Monthly was bad

enough, but now the notices come twice for each issue. Considering
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other expedients adopted to compensate for wear in the grooves of

driving drums, we think it is about time that the differential ones

were applied on the City lines here. Mr. John Walker, the founder

and manager of the Walker Manufacturing Company, an engineer

of high ability, has for many years past made a special study of

tooth gearing and heavy transmitting machinery. The result

has been the development of this great enterprise at Cleveland.

Engineering companies and firms all over the country send to

Cleveland for large wheels and pulleys, and in a recent case, a spur

gear wheel of 66 tons weight was furnished to accompany a mining

plant made in England, for a South African mine.

Mr. Lewis E. Hicks, writing-in Science, gives the following table

in respect to storing water, which, with some addition, is of much
practical value. The addition w.e suggest is a change in the first

column, substituting from 100 to 1,000, continuing the table to

1,000 or even 10,000. This can be done from the formula below :

Table showing the annual average depth of water for ratios varying from

50.1 to 100.1, and for rainfall varying from one to two feet, the annual evapora-

tion being five feet ; seepage, two feet, and the run-off 7.5 per cent.

Ratio of Catchment to
Reservoir Surface.

Depth of Water for a Rainfall of

12 Inch. 15 Inch. 18 Inch. 21 Inch. 24 Inch.

50:1 None. None. None. None. 5. ft.

60:1 (

t

< < < t

.87 ft. 2. "

70:1
< i i i .87 ft. 2.19 " 3.5 "

80:1 i i

.5 ft. 2. « 3.5 " 5. "

90:1
< i 1.44 " 3.12 " 4.81 '.<

• 6.5 "

100:1 .5 ft. 2.37 " 4.25 " 6.13 " 8. "

R r r'

The formula for computation is D == {e-\-s), in which R= rainfall,

100

r = runs off, r' = ratio of basin to reservoir, e = evapoiation, s = seepage,
100
and I) = annual average depth of water resulting from the given conditions

To those who have small, flat roofs to provide on house-decks,

partitions, or elsewhere, we offer the suggestion of their looking at the

roof of the first steamboat they travel on. These are commonly
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made of canvas, or duck, saturated with paint, and subject in many
cases to incessant travel over them. Such roofs cost not more than

half as much as tin or other sheet metal ones, are easy to make, and

easy to repair in case of accident. If exposed to sparks, a coating

of sand sprinkled over the last coat of paint, when wet, will form a

good surface to resist fire. It is a wonder such roofs are not oftener

employed on buildings, especially as the example is so common in

the case of boats.

It is a singular thing that if an induced current of water, or a

reduced pressure of water, for fire purposes, can be taken from high

pressure mains, that it is not done, and the system applied in London,

Hull, Liverpool, Sydney and other places where the high pressure

service exists. It is, at least, eight years since Mr. Greathead, the

inventor
?
or adaptor, of the tunneling shield that bears his name,

invented a very complete induction apparatus for connecting the

high pressure of 700 pounds per inch to 100 pounds or so, for fire

purposes, and presented his methods in a public paper. This use

for fire purposes would seem one of the principal functions of a high

pressure service, but there is no doubt a good deal of loss by the

induction or ejector methods. It is true the margin of utility would,

in many cases, rest on the difference of pressure thus produced,

compared with that of the common service mains, but this latter

is hardly ever enough for efficient fire service.

Electricity.

The Second Avenue Street Railway, in New York, has applied

to the State Board of Railway Commissioners for permission to

operate its line by means of electrical storage batteries. The Kings

County Elevated Railway Company, in Brooklyn, N. Y., have also

decided to adopt the storage system. The weight of batteries

having now been reduced nearly one half, and it is likely we
will see a wider application of the storage method than heretofore

on lines now operated by horses, and in other cases where there is

a dread of depending, for all the cars, on a central generating plant

;

also in cases where overhead conducting wires are objectionable.

The fact is that there has been a good deal of contention against

storage batteries that had its origin in commercial, rather than

scientific or economic reasons.
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In some recent experiments with electric cooking apparatus, it

was found that a " day current " could be applied at a cent an hour

for a frying pan six inches diameter, heated to 260 degrees.

Unless there is some mistake in this, or even if the cost was twice as

much as stated, we are well on the road to electric cooking. One
can not heat a six-inch pan in San Francisco for ten cents an hour

with coal, unless the vessel is one of a number operated together,

besides there is no comparison in cleanliness and convenience

between the electric and fuel heating. If, however, one can turn a

switch and cook a steak, boil eggs and make coffee, it means a good

many social changes to meet this circumstance. Bachelors will

become more numerous for one thing.

In electrical literature, perhaps no better illustration has ever

appeared of the mathematical grasp of the subject than the papers

now being presented in Industries, Eondon, by Mr. James Swin-

burne, on the "drop" in current transformers. He refers to Sir

William Thompson's still more mathematical treatment of the

the subject, but we doubt if it will better illustrate the manipulation

of conditions, relations and results in concrete formulae. It is

humiliating to compare some other older branches of industrial

art with the electrical interest, combustion for one, and see the

difference between scientific and empirical methods ; nor must it be

forgotten that nearly all that is learned or known of electrical

phenomena has been at first derived experimentally. An intangible

element without a known source or relations, reaching into the

unfathomable mysteries of nature, treated mathematically, while

common processes of turning and planing iron rank with Aristotle's

therapeutics.

At the last prize contest instituted by the City of Paris, for the

best electric meter, the prize of 5,000 francs was awarded to Prof.

Elihu Thompson, of the Thomson-Houston company. With the

desire that this sum should serve for the development of the theo-

retical knowledge of electricity, he has requested the general

manager for Europe of the Thomson-Houston International Electric

Co., to offer a prize for the best work on a theoretical question in

electricity, and to organize a committee who should propose the

subjects, examine the productions and decide the prize. Such com-

mittee has been chosen, and have decided that the -prize should be

given for an investigation on one of the following subjects : " The
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heat developed by successive charges and discharges of condensers

under different conditions of frequency, nature of dielectric and

quantity of discharge." The award to Prof. Thomson is quite an

honor, coming as it does from a source without favor or partialit}-.

His disposal of the prize is graceful and appropriate.

Mr. Eugene Griffin, in February last, lectured before the

Franklin Institute, Philadelphia, on the well worn subject of

" Electric Power Transmission," and gave the following account

of the great plant at Tivoli, in Italy, from whence the current is

sent to Rome, eighteen miles away :

"The motive-power it derived from a water flow .of about 132

cubit feet per minute under a head of 157 feet.

Six turbines of 300 horse-power each, are coupled direct to

alternating dynamos, 230,000 watts capacity, at 170 revolutions a

minute.
In addition there are three direct-current machines, each coupled

to a turbine making 375 revolutions, which are used as exciters for

the alternators.

At full load, a potential of 5100 volts is used. The current is

conducted by means of four bare copper wires (between Nos. 7 and
8, B and S gauge), carried on iron poles with oil insulators.

The drop in potential amounts to twenty per cent, on a line of

18.4 miles (circuit 36.8 miles). At the outskirt of Rome near

Porta Pia, is located the distributing tower in which the current is

transformed from the pressure of 5000 to one of 2000 volts. This is

again reduced at centrally located points to 100 volts, at which it is

furnished customers.

When fully completed the central station of Rome with its 5,000

horse power capacity will be the second largest lighting plant of

Europe, Berlin having the largest."

Mining.
THE SOURCES OF GOLD.

The following, published some time ago in the Milwaickee

Journal, answers in some degree a question often asked, respecting

the origin of gold :

" Primary rocks, of which granite is the most common type, are

not metaliferous. Some ores, especialy iron, are often found among
them but are not of them. Indeed there is reason to suspect an origin

of all metals after the granite surface had cooled to a degree to permit

the formation of aqueous rock deposits. Volcanic eruptions, which
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are supposed to proceed from a depth of about forty miles, rarely

have metals of any kind in their lavas, and it seems reasonable to

suppose that if they existed there they would be thrown out to some
extent at least. All metal deposits are found in what may be called

the crust of the earth, and the material of this is not of igneous
origin. How they came there and from whence is a problem that

scientists are trying to solve

Aerolites may be held to be minute planets that in the course of

ages have yielded to the earth's attractive force and fallen. These
are mostly iron in a fused state and very tough quality, holding from
1 to 20 per cent, of nickle and cobalt, a combination unlike any-

thing of terrestrial kind. In recent years it has been asserted that

earthly material composed a part of them, and more recently that

carbon or diamonds, and now gold, are claimed to be of their sub-

stance. Manifestly these claims will be subjected to the most critical

tests before science will indorse them. It is a new field of inquiry,

and if these things are established as truths, they will mean much,
for it may prove that all our metals can be traced to a celestial

origin.

Gold is always found pure, and has no known ore. A common
matrix is quartz, but such rock by no means indicates the presence

of this metal. Its existence here is, geologically considered, of very
late date. It is found only in what may be called surface deposits.

And in localities wide apart. In this respect it is similar to our
diamond mines which are deposits without order or arrangement.
If gathered by aggregation of atoms through electrical agencies,

like most metals, it must have a source somewhere from whence it

is drawn. And yet such sources are unknown. And if of star dust

what brought the molecules together in a few places and left the

world barren elsewhere ? Such questions excite curiosity and per-

haps time will answer them."

NOTES.

Some experiments recently made at the "Texas and Georgia"

mines in Shasta County, California, with the MacArthur-Forrest

cyanide process for gold extraction, have turned out very favorably.

Ores assaying $213, yielded 68.8 per cent, in 48 hours, without

perceptible loss of the cyanide. The tests were made by Mr. R. G.

Hart, who also treated some ore from the Bully Choop mine, which

assayed $51.48 per ton, and yielded in 60 hours, $49.78, with a loss

of 4.5 pounds of cyanide per ton. The result is such that the latter

named mine is to be fitted up for the MacArthur-Forrest process.

These are among the best results reported and indicate ores

especially adapted for the cyanide extraction process.
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The shutting down of the Broken Hill Mines in Australia may
have some effect on the price of silver. Six thousand men are

idle or were at the last advices. The dispute is respecting piece

work, or ton work, which is proposed. The men want the present

rate or near it, and the management know the men can near double

the output if they adopt more economical methods. At this distance

no one can judge of the points in dispute, but this will not deter the
'

'
press

'

' from settling all points completely. The Broken Hill

Mines, in the edge of South Australlia, are the largest silver produc-

ing ones in the world, at this time, and the present causes can not

long delay the resumption of work there.

The superintendent of the Johannisburg mines in the Transvaal,

has been inventing an improvement in stamp battery gearing by

employing two cams for each stem or head one at each side, so the

stamp is lifted first from one side and then from the other, .turning

accordingly. It is claimed that better working is secured and there

is no end thrust on the cam shaft. There may be some slight

advantage in such an arrangement, but it seems neither extensive

nor obvious enough to make up for the lack of uniformity in the

parts, difficulties of casting, extra cost and slower speed of the cam
shaft.

TECHNOLOGICAL COLLEGES.

Dr. J. D. Cogswell, of San Francisco, five or six years ago

attempted to found and endow a technological college at Twenty-sixth

and Howard streets, in this City, and straightway set out, as people

generally do in such cases, to hunt up some distinguished people who
knew nothing of the matter in hand, to help him. There was not,

as now remembered, a single person concerned who had even had

the least experience in "technology," or anything that bore any

analogy to the various arts and industries that are covered by that

flexible term, unless we include the "machine^'of municipal politics.

It was much as though a company of our merchants should con-

clude they would build a steamship, take her out to sea and navi-

gate her. As a matter of course, people accepting such a trust or

business had an object, and as that object could not well be con-

fined to a furtherence of the Doctor's plans, they set out to follow

their own plans, and the end is chaos— the school building turned

into a fort some time ago, with two sets of claimants ; and so far
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as can now be seen, no probable good to come of a large invest-

ment that might have been a great honor to Dr. Cogswell, and of

much advantage to the City.

There was no lack of information to guide the founder of the

school, not only in the way of past history of such institutions

elsewhere, but the peculiar circumstances here, under which alone

such a school can succeed, were pointed out and explained to him.

But the Cogswell College is not the theme in view, further than it

illustrates a method of failure, and affords thereby some guidance

for the future.

An "omnibus" school of the kind, to teach "technology," may
properly be a part of the machinery for secular education, and has its

possible place in the educational institutions of a country, but the

public here, and in most places, have a very different idea of such

schools. In this City, for example, where there was one person

who took a correct view of the Cogswell School, there were ten who
thought it was to confer skilled training, a calling of direct money
value, a short and gentlemanly way into those rough arts we call

industrial manufactures. The same ideas are entertained in respect

to the great schools at Berkeley, and at Palo Alto, and are in a

great degree mistaken.

We do not desire in any way to disparage these or other institu-

tions of the kind that are now, as we may say, the very core and

essence of educational progress, but to point out that the popular

conception of them is wrong, and that the modern '

' manual training

school," in so far as accomplishing its supposed objects, is a myth.

Such schools prepare 3'oung men to
'

' enter
'

' a works and begin

their experience there, but the manual training part is, as we believe,

not only of little or no use, but sometimes a positive hindrance to a

young man who wants to turn his skilled efforts into earnings.

The time spent in a mechanical laboratory, if devoted to mathe-

matics, chemistry and physics, would be much more usefully

employed, because the laboratory or workshop not only consumes

time, but distracts attention from other things. It becomes in the

student's mind the objective point, so to speak, a kind of ideal to

which all else is directed. The student imagines that here is car-

ried on those mysterious arts that exist in the workshops of the

country, which he can there acquire and go out into the world

and use. It is perhaps unnecessary to explain that such a concep-

tion is wrong.

Suppose that a 3
7oung man who has graduated at one of these

manual training schools is to apply for a situation in an engineering
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or machine works, or in a works of any kind, conducting operations

such as are imitated in a laboratory. He will be asked respecting

his scholarship, his knowledge of delineating work and other things

taught at his school, but nothing as to his practical experience in

manipulative processes. Not only this, it will in most cases be con-

sidered a disadvantage if he has been tinkering in a college labora-

tory with any other view than that of understanding the '

' nature '

'

of processes, because he will not only have to learn over anew what-

ever he has been doing, but has to " unlearn " it as wTell.

For confirmation of this, one has only to go out among people

engaged in our skilled industries and ask those who have come

through the training schools. If this is not conclusive, ask the

superintendents and foremen their opinion of the manipulative train-

ing a boy or student acquires in schools. This will not only be evi-

dence, but " fact," and must ever remain a test of the system.

Our contention is that it is inherently impossible to teach shop

manipulation in any useful degree in a school, and what is taught

should be confined to explanation and illustration of methods. It is

an ideal scheme set up in these modern times, of blending education

with practical industry, possible, perhaps, in the case of agriculture,

where the graduate himself applies what is learned, and the labora-

tory is a real farm, but impossible if he is to become one among many
others who have learned a manipulative art in a different manner.

Teachers cannot be procured for such training schools, because

the thing to be taught is mainly empirically derived and learned.

There is no sensible foreman who will claim that he could instruct

a young man in the only correct way of performing the hundreds,

or even thousands of operations that are necessary in a factory or

works. He might teach "one" way of doing things, but of nothing

could he say, this is the only " correct " w7ay. The next man will

have another method. There are no fixed rules, consequently no

way of teaching by rule.

There is one useful function of a workshop connected with a tech-

nological college or school, as before remarked, it assists students in

understanding the "nature of processes," but even this is unneces-

sary in most cases. Our workshops are open for the purpose, and a

visit of observation there is worth ten times as much as an equal

time spent in a laboratory.

The Cogswell College is a mistake in so far as attempting to

teach practically mechanical trades. It is only a waste of the

Doctor's money, that might be applied to a more useful purpose. If
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the college was in the country where access to workshops was not

possible, the case would be different. Here we think the manual
part is unnecessary, and a loss of time that can be more profitably

devoted to other studies.

THE WAGES-FUND THEORY.

The New York Nation, in a late issue, presents a ponderous arti-

cle on the "Wages' Fund Theory," as they call it, the principal

objection to the opposite theory being, as we suppose, that Henry
George was the first man to make this economic principle clear.

The Nation contends that wages are paid out of accumulated capital,

and cites the Panama Canal as an example where there was no prod-

uct to pay wages. The Nation is, in this matter, in the unusual

position, for that journal, of begging the question.

No one has contended that wages are not advanced, in many
cases, from accumulated capital, which is the same thing as saying

the investor in industrial enterprises must, in some cases, pay in

advance for what he buys. In the case of the Panama Canal the

Nation says "we need only ask whether the laborers employed

received their wages in certain undivided shares;" and says this

illustrates the fallacy of the "industrial partnership theory."

To this the answer is, that the laborers did not work for shares.

There was no such bargain. The shareholders bought a canal, or

what they thought would be a canal, in which labor, as well as cer-

tain ornamental expenses and concessions, surveys and so on, was a

part and had to pay in advance for all. The only question, in any

way affecting a wages' fund theory, is whether the men performed

the labor, and returned quidpro quo for the money paid them.

In the Homestead case, also cited, it is pointed out that the

vested interest theory will not hold, because the works might have

exploded, and no capital been earned, in which case the wages

would have been paid out of accumulated capital. This again is

begging the question. We are not aware that Mr. Carnagie brought

any capital to this Country, and if Homestead had exploded he has

a reserve of profit on other labor to rebuild the place. The illus-

tration does not apply. As to vested interests we do not know what

meaning the Nation attached to this term, but if it means " invested

property," and the proprietors of the Nation had their plant in

Homestead instead of New York, they would feel there was an

interest of some kind in the case.



IMPORTED GOODS IN 1891. 767

IMPORTED GOODS IN 1891.

The following table shows the value of imported goods brought

into the United States in 1890 and 1891 from European countries.

It is made up from the late Government * reports, and shows an

increase of imports equal to 20 per cent, in 1891.

1890.

United Kingdom $186,488,000

Germany 98,837,000

France 77,672,000

Italy 20,330,000

Netherlands 17, 029, 000

Switzerland 11,441,000

Belgium 9,336,000

Austria-Hungary 9,331,000

Spain 5,288,000

Sweden and Norway 3,534,000

Russia in Europe 3,306,000

Turkey in Europe 1 ,426,000

All other European 2, 962,000

1«91. Increase. Decrease.

$194,723,000 $8,235,000

97,316,000 $1,521,000

76,688,000 984,000

21,678,000 1,348,000

12,422,000 4,607,000

14,118,000 323,000

10,945,000 1,609,000

11,595,000 2,264,000

6,033,000 745,000

3,723,000 189,000

4,729,000 1,423,000

1,854,000 428,000

3,475,000 513,000

Total $449,980,000 $459,299,000 $9,319,000

Imports from South American countries have also increased to

the amount of $28,661,000, as follows :

1S90. 1891. Increase in 1891

.

Brazil $59,318,000 $83,230,000 $23,912,000

Venezuela 10,966,000 12,008,000 1,042,000

Argentine 5,401,000 5,976,000 575,000

Columbia 3,575,000 4,765,000 1,190,000

Guyamas 4,918,000 5,653,000 735,000

Chili 3,183,000 3,448,000 265,000

Paraguay 1,754,000 2,356,000 601,000

All other 886,000 1,226,000 340,000

Total $90,001,000 $118,662,000 $28,661,000

From other American sources the imports increased as follows :

1890. 1891. Increase in 1891.

British North America $39,396,000 $39,434,000 $ 38,000

Mexico 22,690,000 27,295,000 4,605,000

Central American States 8,052,000 9,799,000 1,747.000

British Honduras 186,000 219,000 33,000

Mequillon and St. Pierre Islands. 37,000 15,000

The total imports were $478,500,000, so it seem if there was a

falling off in some things there was an increase in other things to

correspond.
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TRADE NAMES.

Trade names are a disagreeable feature of modern industry.

They become all the time more irrelevant and sill}-, but are happily

confined to English-speaking countries, or mainly so. One of the

last is a " Magnolia Piston Packing '

' evolved in England it seems,

and an excellent device, barring the name. What magnolias have

to do with engine packing is not clear. It is not more or less silly,

however, than dozens more of such names, for which relevant terms

can easily be found in our own or some other language. A multipli-

city of things in one class, demands distinguishing names, which

should be, when possible, other than personal names, and, as before

said, there are plenty of them.

We have seen, in the last twenty years, a great reform in techni-

cal literature. It has become as grammatical and elegant as the

class called "pure literature," a result due, in a large measure, to

schools and colleges devoted to technical studies. Trade literature

does not improve in the same way, most of it is written in the first

person with "I," "we," "us" and "our," in violation of good

taste and to its own detriment. Whatever is addressed to more than

one person, that is to the public, should evidently be written in the

third person, and the personal pronoun reserved for personal commu-
nication, that is, to one person. A sign or trade notice that contains

enough words to violate syntax or etymology does so without fail.

"Smoking Not Allowed," for example, "permitted' is meant,
'

' allow " is a different act. On one of our ferries one may read

"Gent's Department." What is a "gent?' "Men," which is

meant, contains one letter less.

—•»

BYRON SPRINGS.

Among the varied physical phenomena of California there is

perhaps nothing more strange than the springs at Byron, Contra

Costa County, within sixty miles of San Francisco.

There is no lack of hot springs throughout the coast range, a

vestige, no doubt, of decaying volcanic action, or perhaps of

chemical reactions, but nowhere else, so far aswe know, such a

wonderful diversity as at Byron. Water at 60 degrees boiling up
out of the ground within fifty feet of other water having similar
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minerals, at a temperature of 130 degrees, each bearing from 500 to

600 grains of chloride of sodium to the gallon. One hundred feet

away is sulphur, white and black, as it is called, hot and cold, and

within 200 yards water at 74 degrees laden with 33 per cent, of

solid matter!

This last statement is one to be questioned, but Dr. Winslow
Anderson, in his treatise on Mineral Springs in California, sets

down for the spring last named 15,417 grains of chloride of sodium

to the gallon. Sea water has only 2,000 to 3,000 grains. Salt

Lake has 11,000 grains, and the Dead Sea 13,500 grains, which is

the next heaviest laden with salt. Chloride of calcium has 2,364

grains, which, with other minerals, go to make up forty ounces of

solids in every gallon.

Such water is, of course, not for drinking purposes, except as an

emetic. It is used as a liniment, and for "surprising" people, the

spring being named the "Surprise." There are altogether more

than fifty springs, each varying in some degree either in tem-

perature or in mineral qualities, and considering the nearness to

the City and other conveniences, it is a wonder this remarkable

phenomenon has not engaged more scientific attention.

CORLISS ENGINES.*

By J. B. Pitchford, Mem. Tech. Soc.

In speaking of Corliss Engines it is generally understood that

the term refers to an engine with a cylinder having four rotary

valves, one at each end, to regulate the steam admission, and one at

each end for the steam outlet.

The first successful combination of four rotary valves applied to

an engine in this way was made by George H. Corliss, some forty

years ago. Rotary valves had been used by James Watt, on engines

by Bolton & Watt ; and Newcomen's engine must have had a

single rotary valve, for it is recorded that in the year 1713, a boy

named Humphrey Potter, whose duty it was to open and close one

of these valves at each stroke of the engine, found it monoton-

ous, and to save himself trouble devised a method of opening and

closing the valve by means of tappets receiving their motion from

the beam of the engine.

*Read before the Technical Society of the Pacific Coast, Aug. 5th, 1892. Reprinted by permission.
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Although the Corliss engine has been in use for the past forty

years, there have been but slight changes made in the main princi-

ples governing the valve motion. Since the expiration of the

patent, Corliss engines have been adopted by many of the

leading engine makers in the United States and in Europe, and the)'

still continue to make them in preference to automatic engines of

other kinds.

After the verdict of so much practical engineering talent in

favor of this kind of valve gear, it would seem that there was

hardly a possibility of obtaining anything to supersede the funda-

mental principles upon which it is devised.

The requirements of a valve gear for a steam engine is to let

the steam into the cylinder at the proper time, to cut the steam off

at any required period of the stroke, and to let the steam out at or

near the termination of the stroke ; to have the opening and closing

orifices as close as possible to the piston, and at the same time to

have these orifices of sufficient size so that the steam will not be

reduced in pressure by wire drawing before the cut-off takes place,

no matter what the piston speed may be.

It is evident that the orifices or ports can be much smaller with

slow piston speeds than with high piston speeds, so that in making

comparisons in regard to the clearance space between the valves and

pistons of engines, the piston speed and length of stroke should be

taken into account. The Corliss valve gear has other advantages

besides that of comparatively reduced clearance. On account of the

angular position of the pins to the rock plate, there is an accelerated

and retarded movement imparted to the valves, and the connections

are made so as to take advantage of this movement and thereby

obtain a rapid opening of the valves at the early part of the stroke.

Having separate ports for the steam inlet and exhaust outlet must

be advantageous, because the incoming steam does not have to pass

through exhaust passages which have had their temperature reduced

about 100 degrees below the initial steam.

Separate steam and exhaust valves having separate connections

admit of considerable adjustment, especially if there is a separate

eccentric for the exhaust valves. The steam chests are not exces-

sively large, as on some slide-valve engines, and the valves are not

as cumbersome, neither do they take as much power to move them

as an unbalanced flat valve of any kind. Theoretically speaking,

they only touch the valve seat at a line along the edges of the port

when under pressure.
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One of the first Corliss engines that came under my notice,

twenty years ago, at Virginia City, Nevada, was made by Goss and

Adams, of Sacramento, from drawings obtained from Mr. Corliss. It

had been running about fifteen years, and at that time we had no

mineral oils or valvoline, but tallow was used to lubricate the valves.

The salts and acids of the tallow attacked the valve faces of all

engines, and those that were run intermittently would wear very

fast. The valves in this engine were at that time a sixteenth of an

inch smaller in diameter than the hole in the steam chest, yet when
the valves were closed and the indicator cocks opened, they did not

leak. This shows that the point of contact at the port edges was

steam tight.

It is concluded from this that if the valve wras tight under these

conditions, and it moved easier than a slide valve giving the same

opening, that the Corliss valves could be made to move with less

friction than unbalanced slide valves. The size of this engine was

about 24"X60", as near as I can remember, yet the valves could all

be moved easily with the starting bar.

The Corliss valve motion has also the reputation of governing

the engine steadity under varying loads. It is done by a releasing

mechanism in most cases, and the point of release is determined by

a little cam, the position of which is changed by the action of the

Fig. 1.

Harris-Corliss Valve Gearing.

governor. One of the first forms of this releasing gear was termed

the crab-claw releasing gear, as shown in Fig. 1. It is very effective,

and an improved form of it is still used by William Harris, one

of the best Corliss engine makers at the present time. Before the

introduction of the suction dash pots, the valves were closed by plate

springs, the shock being taken by air dash pots regulated with

adjustable plug cocks.



I i-± CORLISS ENGINES.

Technical Society of the Pacific Coast

Fig. 2.

Reynolds-Corliss Valve Gearing.

Fig. 2 shows the hook releasing gear as used on the Re3'nolds-

Corliss, Hamilton-Corliss, and others ; but there are several kinds

of releasing gear used by other Corliss engine makers. I understand

that the George H. Corliss Co. have a new form of release gear,

also a modification of the rocker on the cylinder, which gives an

alternate accelerated and retarding motion to the valves, also a new
application of relief valves.

Some makers of Corliss engines now arrange their pendulum

governors with safety devices, so as to shut off the steam in case the

governor belt breaks. It is the writer's opinion that belts for driv-

ing governors are a little behind the times, and that but a short

time will elapse before the leading engine makers will dispense

with them. Several large engines have been wrecked in conse-

quence of governor belts breaking or slipping.
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Most Corliss engine makers have adopted a modification of the

girder frame introduced with the first Corliss engines, some of them

using flat guides and some of them retaining the original "V guide.

Some of these frames have been built without a holding-down foot

at the end of the guides, and this is found to be a defect in instances

where the engine was run up near its full capacity. This form of

frame will require to be strengthened if used for engines running

over 100 revolutions per minute, and doing hard work. A frame

with circular bored guides has the advantage of allowing the cross-

head to run free if the engine shaft is not horizontal. The author

has found a modification of the Porter-Allen frame to be well

adapted for high speeds.

Some Eastern makers of engines retain the small sizes adopted,

for crank pins, cross-head pins, and valve-gear pins, when it was
customary to run at lower speeds. This cheapens the work, but it

is evident that an engine with small wearing surfaces cannot last as

well doing heavy work as one with ample surface, and as the ten-

dency is now to increase speeds the surfaces will also have to be »

increased.

The August issue of the Magazine Industry, shows that Mr.

S. S. Webber, of the Trenton Iron Co., has written a letter telling

of a 20"X42" Corliss engine having a releasing valve gear, and

running at a speed of 160 to 170 revolutions per minute. This is

something extraordinary for a releasing gear. I should have

thought it impossible to avoid the shock that apparently would be

caused by the sudden contact of a moving part coming at a high

velocity against the inert mass represented by the valve when dis-

engaged. If Corliss engines can be run successfully in this wa)^ to

suit general manufacturing purposes, it is strange that the Corliss

Engine Company, and other makers, still continue to rate all their

engines at speeds below 100 revolutions per minute.

Since the introduction of electricity there has been a demand for

higher speeds with economical engines. The difficulty that pre-

sented itself was to obtain both results with the same engine.

There are plenty of high-speed engines that fail when it comes

to a comparison of economy with a good Corliss engine.

We do not depend upon isolated tests under some peculiarly

advantageous circumstances, to illustrate the durability and economy

of well-made Corliss engines, there are at least a score of first-class

engineering firms who can produce records of tests, made by

unbiased competent engineers, of engines they have made. And
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it is shown that Corliss engines, about 18" X 48", running at

600 feet piston speed, can run high pressure on from 20 to 22

pounds of steam per indicated horse power per hour, and on 16 to 17

pounds of steam when condensing. Engines of this size are built

with clearances of from 2 to 2^ per cent, between the valves and

the piston. The Watts-Campbell Co. say their high-pressure Corliss

engines will run on 3 pounds of coal—2^ pounds condensing ; lxV

pounds compound condensing, and 1*4 pounds triple expansion.

There is subjoined a list of trials of Corliss engines, which were

obtained hurriedly, and do not set forth as being the best obtainable;

it will be observed that a triple-expansion Corliss engine has

developed a horse power on about ItVo pounds of coal per horse

power per hour. This is coming near to the best results of the best

type of triple-expansion marine engines, whose records are gener-

ally made under more favorable circumstances than land engines, in

consequence of the proportions of the cylinders being made to suit

a uniform boiler pressure, with the uniform resistance of a propeller

acting as a hydraulic brake, and tested generally with the best kind

of coal.

The transatlantic marine engine practice, during the past twenty

years, shows that the right road to economy in the use of steam is

by making triple-expansion and quadruple engines. These eminent

engineers of extensive experience evidently add additional cylinders

for the purpose of maintaining equable temperatures, and this is fol-

lowing the advice given by James Watt, who did more than any

one engineer to enunciate the fundamental principles of the steam

engine. He said : "keep the cylinder as hot as the steam that you

are going to put in it," and it is evident this is not done when an

engineer undertakes to make too many expansions in the same

cylinder, and it demonstrates that with high pressures, triple expan-

sion must be preferable to two cylinders, and that steam jacketing

is one of the essentials.

The duty of pumping engines has been increased materially by

the introduction of the Corliss valve gear. A high pressure geared

pumping engine at Madison, Wisconsin, has a record of over

71,596,000 pounds raised one foot high with 100 pounds of coal.

The compound condensing pumping engines at Milwaukee have a

record of 104,820,431 pounds raised one foot high. It was somewhat

surprising to learn that this method of rating the duty of pumping

engines was introduced by Bolton and Watt over 100 years ago, the

only difference being that they used the English hundredweight of



776 CORLISS ENGINES.

coal, 112 pounds. It appears that the}" were paid in proportion to

the coal their engines saved.

It is noticeable in most branches of engineering that whenever it

is essential to have a really first-class economical steam power,

that an engine having Corliss valves is selected. The large Inger-

soll-Sergeant duplex air compressors are run by Corliss engines. The
largest refrigerating machine, built by the De La Vergne Refrig-

erating Co., is driven by a Cross compound Corliss engine, 32" and
64" by 48" of 600 horse power. The Frick Co. furnished a 750 horse

power, tandem compound condensing Corliss engine 30" and 44" by

48", for the Tacoma Electric Railway and Motor Co. It has a fly

wheel 25 feet diameter, weighing 50 tons, and runs 65 revolutions

per minute.

A Harris-Corliss compound steam engine at Fall River, Mass.,

is 28" and 52" by 72", and runs 56 revolutions per minute, with a fly

wheel 30 feet diameter, and 96 inches face. The steam pressure is

125 pounds, the, rated horse power 1,100, and the rim speed of the

wheel is 5,281 feet per minute. The Corliss Steam Engine Co. have

made a quadruple expansion engine coupled at right angles, with

24" and 52)4" cylinders on one side, and 36" and 64)4" cylinders on

the other side, arranged tandem. The fly wheel is 32 feet diameter,

114 inches face, and makes a rim speed of 5,278 feet per minute.

It appears to be the practice with some makers of Corliss engines

to make their fly wheels weigh from 80 to 100 pounds for each horse

power developed by the engine when cutting off at one fourth stroke

with 80 pounds of steam. The Philadelphia Engineering Co. advo-

cate 150 pounds of metal in the rim of fly wheels for electric railway

engines, 75 to 100 pounds for electric light engines. Of course, it is

understood that the rim weight can be reduced with tandem engines,

especially if in pairs.

Some of these engines are mentioned to show what large fly wheels

are necessary to give the required belt speed to transmit the power,

and to show the advantage of increasing the speed of Corliss

engines in order to reduce the size of their fly wheels as well as

other parts of the engines. For electric purposes dynamos can be

constructed with revolving field magnets to take the place of the

fly wheels, and these can run at 150 or more revolutions per minute,

and it will certainly make an economical machine if driven b}r a

Corliss engine direct. For these and man)7 other reasons the author

advocates increasing the speed of Corliss engines, and thinks that a
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non-liberating valve gear is better suited to high speed, than any-

thing that can be made with a liberating device.

In 1885 the author designed a non-detaching Corliss valve gear,

with a governor on the engine shaft, and, in his opinion, it was the

first time the governor of a Corliss engine was used that way. The
engine was made by Mr. W. T. Garratt, and placed in the Mechan-
ics' Fair in San Francisco, where it ran a competitive test with other

engines in regard to steam consumption, and the judges awarded
it the gold medal, the highest premium for the best and most
economical steam engine.

Technical Society of the Pacific Coast.

Fig. 3.

PlTCHFORD-CORLISS VALVF GKAR. -Enlarged View.

This engine was constructed with a cam motion, in a manner
similar to that shown in the drawings in Figures 3, 4 and 5. The
motion to the rock plate on the side of the cylinder was imparted by
the main eccentric in the ordinary way, with the exhaust valve con-

nections the same as other Corliss engines ; but on the arms of the
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steam valve stem there was suspended a floating lever, at a point

between its two ends. The lower end of this lever received motion

from the rock plate, and the upper end received motion from the cam
on the engine shaft. The cam was formed of two concentric semi-

circles of different diameters blending into each other, and in revolv-

ing in contact with rollers on levers connected by rods to the upper

end of the aforesaid floating levers, a motion was imparted at the

proper time for closing the steam valves.

Fig. 4.

PlTCHFORD-CORUSS VAEVE GEARING. -Governor.

When the governor weights flew from the center by any acceler-

ation of speed, the cam was advanced on the engine shaft, so that

the steam was cut off earlier.

Another method employed by the author for imparting motion to

the floating levers on the steam valve stem, is by means of bell

cranks receiving motion from an eccentric, the angular position of

which, is determined by the governor on the engine shaft, which

advances this eccentric as the speed of the engine increases. The
illustrations on page 186 will serve to explain this valve motion.

Sixteen of these engines have been made : thirteen by W. T.

Garratt & Co., and three by the Phoenix Iron Works, in this City,

and the author possesses good testimonials from the parties who
are using them. One of these engines ran for over three years at

a speed of 150 revolutions per minute, without a dollar's worth

of repairs.
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Francis Smith & Co., reporting upon one of these engines, say :

"The Pitchford Corliss Engine, 12" X 20", at our electric

light station in Watsonville is running 160 revolutions per minute.

It runs a 650 light Thomson-Houston dynamo 1500 revolutions per

minute. We have a water wheel in conjunction with the engine,

and by means of a friction clutch coupling connecting our counter-

shaft, we can run the dynamo with either steam or water power, at

a moment's notice, and make the change while running, without
causing the least flicker in the incandescent lights. We can also

have engine and water wheel both running at the same time and
then shut the water off the wheel without changing the speed of the

engine, owing to the perfect regulation of the automatic governor.

The engine is noiseless, and it takes very little fuel to run it, and
in every way it gives good satisfaction."

This engine held its speed with 35 pounds variation in boiler

pressure when working up to 40 horse power, when tested by Max
Caspari, electrical engineer, and A. White, the company's super-

intendent at Watsonville.

Fig. 5.

PlTCHFORD-CORUSS VALVE GEARING.—ECCENTRIC.

One of these engines can be seen at a boot and shoe manufac-

tory, in San Francisco; it is 12" X 24", and runs 120 revolutions

per minute ; and has been in use 10 hours a day for over three and

a half years, consuming a little more than three pounds of coal per

horse power per hour.
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These three engines are referred to because it is found that quite

a number of people in the engineering business are not aware that

the Corliss engine can be run at a speed of 200 revolutions a minute.

A more detailed explanation of one form of this valve gear can

be seen in the June number of Power, and a copy of a working

drawing from which the 14"X 24" engine, now running the electric

lights in Redwood City, was built, can be seen in the Magazine

Industry for February, 1892.

TIN-PLATE INDUSTRY.

In two separate reports of a tin plate works, the Anderson Com-
pany in Indiana, we learn the following particulars :

Report to Government.— "Began manufacturing Dec. 1891. Use

American plates. Have two Morewood tinning stacks (sic). Esti-

mated investment $20,000. Yearly capacity 4,000,000 pounds."

Report by another source.
—"The two tinning pots are worth

$1,250. The Anderson Co. never used any American plates. The
works were sold out on the 6th of July last by the sheriff for a

mechanic's lien of $181. The Company owes H. Whitmore of New
York $700 for imported black plates.

'

'

Here is a contrast !

It is time some truth came out of this tin-plate literature. We
suspect that the main purpose of the increased duty is to favor gal-

vanized iron plates, and other than tin sheets. It seems the thin

sheets or black plates, as they are called, on which tin is laid, are

mainly imported, and as we have this far unfortunately no tin to

speak of in this country, our part in tin-plate manufacture is tin-

ning the plates, which is, by all accounts, a very undesirable kind of

industry, being unskilled, underpaid and very unhealthy.

For two years past we have not dared to print any news, or even

to reproduce explicit statements respecting the tin industry, and see,

at this time, no hope of doing so in future. The nine months'

time allowed for the importation of large quantities of tin-plate

beforehand to evade the new duty, indicated a questionable object

of those people who are foremost in talking of tin-plate making.

We have been going through various exchanges for two

years past, to find a responsible essay on the subject by any scien-

tific man of standing, or anyone with knowledge of the subject,

whose views were disinterested and reliable, and have found none.
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ELECTRIC MINING LOCOMOTIVE.
THE) THOMSON-HOUSTON COMPANY, BOSTON, MASS.

The Company sends the plate above, representing one of the

latest of their designs for electric mining locomotives. The electric

engineers and makers of power machinery, have in their locomotive

designs, not only to go over a field of evolution, as in the case of
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common traction locomotives, but an adaptation which calls for

special designs in almost every case. For example, the Thomson-

Houston Company are constructing locomotives of forty tons weight

to be operated in railway tunnels with free scope for dimensions,

while in the present case the " contour" has to be crowded into the

limited cross section of a mine tunnel.

The present design varies a good deal from the '

' terrapin back '

'

one familiar to most of our readers, and is more securely guarded by

its ponderous framing and general arrangement. New features as

follows, may be mentioned. The top pole piece forms a complete

protecting cover for the motor. The motor is geared to both axles

so as to dispense with side rods. The trolley staff is insulated and

may be handled from any point. The trolley is mounted in a socket

and may be set on either side of the machine ; with many other

changes from previous types. The main points of interest to mining

people are tractive force, maintenance, and manipulation. These,

they understand, and are quite content to leave electric technicali-

ties to the makers who are responsible for " functions."

The following particulars apply to the locomotive shown, adapted

for a gauge of 30 inches.

Draw-bar pull 3,000 pounds.

Speed 6 or 10 miles per hour.

Length over all 9 feet 6 inches.

Total height 36 inches.

Width over all 48 "

Wheel base 40 "

Gage 30 "

. Diameter of wheels. . 28 "

Weight 15,000 pounds.

The tractive force of these locomotives is varied from 750 to

4,500 pounds.

Mr K. H. Booth of the Company, was recently in San Fran-

cisco, after some months of observation in the mining districts of

L,ake Superior and Montana. His views have interest and import-

ance, the latter because of his consummate knowledge of the prac-

tical requirements in mining which few electrical engineers can ever

hope to attain. We hope to present at some future time conclusions

of his respecting the possible position that electrical apparatus may
assume in our mining industries on this Coast, where but little has

this far been done in proportion to the field to be operated in.
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NEW DOUBLE DRIVING-WHEEL LATHE.

BEMENT, MH,ES & CO., PHILADELPHIA, Pa.

The engraving opposite is a drawing in perspective of a double

lathe for turning locomotive driving wheels, an operation that is not

only in its nature one of the heaviest, but is done at a rapid rate,

and the ' resistances " to be provided for call for massive proportions

and good fitting.

The spindles and face plates, or heads they are called, are alike

at each end, and capable of operating together, that is,* wheels can

be turned at each end at the same time, or either head can be operated,

the other performing the functions of a tail stock.

The main spindles are hollow and fitted with supplemental bars

that can be set out by the hand wheels seen at the rear, so as to pro-

duce the required overhang when the wheels are turned with the

crank-pins in place. This avoids the "spring" of projecting centers.

The design is massive, plain and complete, and meets the require-

ments set up by Mr. Miles, of the firm, who ten years ago assumed that

the time consumed in cutting off or turning up the steel tires of

locomotive wheels, was a matter of
'

' compensation '

' or strength

of the tools employed.

The variation of conditions under which metal turning is done,

are such that no one without experience can conceive of them.

From soft iron or steel of a few inches in diameter, to a chilled roll

16 to 24 inches diameter, or a locomotive wheel six feet in diameter,

is such that the operation can hardly be classed as the same process.

Locomotive tire turning comes much nearer to turning on chills than

soft iron. In fact, the lathe shown could be employed on " chills " if

the work could be held on centers.

The feed of the tools for the lathe illustrated is from an overhead

oscillating shaft, and while to the unskilled it may seem a crude

method, it is in fact the most complete ever invented, acting at all

angles, capable of complete adjustment, above the dirt and chips,

and when not in use is entirely out of the way.

Messrs. Bement, Miles & Co., or the " Industrial Works," as they

are called, are among the most famous in this country, and as a

machine-tool works, in many respects the principal one. They were

founded about thirty-five years ago, on their present site, or on

grounds included in the present site, with Mr. W. B. Bement as
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senior partner and engineer. About eight years later the main

works and offices were rebuilt in a manner excelling any thing of

the kind in this country, and have recently been again remodeled to

equal in their appointments any in the world.

The firm, formerly Bement & Dougherty, in their practice as

general machine-tool makers, besides assuming a superior excellence

for all their work, took cognizance of practice all over the world,

and maintained a rank of the highest class in every way, as their

tools in nearly all of the machine works on this Coast will attest.

No inferior or second-class work of any kind was ever made in the

Industrial Works. The methods do not permit it. Mr. C. S.

Bement, the present senior member, was raised in the works, so to

speak. Mr. F. B. Miles, the chief engineer, was first engaged there

in 1866. The staff has always embraced the highest talent, and

the whole has been one of the best examples in the development of

American skilled industry.

These notes are set down from memory, and the dates may not be

in all cases exact.

THE TECHNICAL SOCIETY.

The following new members, having been balloted for, were

declared elected :

H. E. Clermont Feusier, U. S. Geological Survey. .San Francisco, Cal.

William A. Doble, Mechanical Engineer San Francisco, Cal.

Two names were proposed for membership, and referred to

the Executive Committee.

Mr. Mark B. Kerr, of the U. S. Geoglogical Survey, then read a

paper entitled the " Geographical Position and Height of Mount St.

Elias," in connection with which he related some very interesting

experiences encountered in making an ascent of the mountain,' while

engaged in taking observations for the U. S. Geological Survey. A
number of lantern slides were exhibited, showing Elias from various

directions and heights, and illustrating the vicinity of the mountain,

its prominent glaciers and moraines.

The discussions of the papers, read at the last meeting, being in

order, it was agreed, upon motion, to postpone these discussions until

the next regular meeting of the Society in order to give the members

more time to prepare for the subjects under consideration ;
one being
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"Corliss Engines," read by John B. Pitchford, M. E-, and the

other "Elevator Tests," by Professor H. B. Gale.

Mr. C. E. Grunsky remarked that one of the papers of the Tech-

nical Society had been published by another serial before appearing

in the Transactions of the Society, and that no credit had been

given to the Society in this prepublication. He suggested that in

future the manuscript property of the Technical Society should not

be allowed to appear in any other publication without consent, and

that due credit should be given wherever copies of original

papers are made, either by extracting therefrom, or by republishing

the whole. Mr. W. D. Johnson moved that the subject be referred

to the Board of Directors for advice, which was done accordingly.

The matter of the Engineering Congress, to be held in Chicago

in 1893. was brought up, and the proposition discussed as to the

papers that would be submitted from the Pacific Coast on tech-

nical subjects.

In this connection Mr. Grunsky said that the Secretary of the

American Society of Civil Engineers had written him to suggest the

names of such parties who would be the most likely to present

papers to the Congress on the most suitable subjects. He, as a com-

mittee from this Society, properly qualified, had suggested certain

names and subjects, and the Secretary of the American Society had

written him that the gentlemen, hereby proposed, had been duly

notified of the object in view. The meeting in Chicago is to be

held for one week only. Mr. Grunsky said that he would be pleased

to receive any suggestion in regard to this matter, and that he would

at once communicate with the Secretary of the American Society.

It was asked by Mr. Dickie that Mr. Grunsky communicate with

the Secretary of the American Society of Civil Engineers, or with

the Secretary of the Engineers' Congress, and ascertain whether the

invitation to the Technical Society should not include all the

members, and embrace the different engineering professions repre-

sented among them.

At the next regular meeting, on Oct. 7th, Mr. C. A. Stetefeldt,

E. M., member of the Society, will read an interesting paper on

the "Curriculum of a Modern College — Classics versus Natural

Scienes." Ladies are invited to attend this meeting.
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Pei/ton Watkr Wheel and Double Air Compressor.

THE PEI/TON WATER WHEEE CO., SAN FRANCISCO.
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PELTON MOTOR AND FORCE PUMP.

THE PELTON WATER WHEEE COMPANY, SAN FRANCISCO.

The Pelton Water Wheel Company find a considerable portion of

their business to consist in adapting and combining their wheels for

various specific purposes, and in a majority of such cases find that

the cheaper and better construction consist in making the motors an

integral part of the machines. This calls for combinations with

dynamos, pumps, separators, and many other machines that are

mounted with the wheels on a continuous sole plate, so that when
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sent out from the works there is nothing for the purchaser to do but
to provide a foundation of some kind and '

' connect. '

'

The design shown is for pumping, and the drawing so com-
plete that description is unnecessary. The pumps are driven by
friction gearing, and are arranged with a variable stroke so the
amount of water raised can be adjusted to the power of the wheel,
and the head pumped against.

Another and more extensive combination of the kind is shown
on page 788, where a Pelton water wheel and double air com-
pressor are combined. The result, as may be seen, is a complete
symmetrical machine, one of low first cost and high efficiency. There
are many combinations of the kind, but the two presented are typical
and of late design.

Fig. 1 Fig. 2.

THE IMPROVED STRATTON SEPARATOR.

The " separator " is one of the latest adjuncts to a modern steam

power plant, an important one, performing, as it does, a very useful

function without moving parts, wear, or requiring attention after

once being put in place. The object is to separate from the steam,
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on its way from the boiler to the engine, entrained water, waste oil,

or any substance of greater gravity than the steam itself.

The present one, shown in vertical section at Fig. 1, is based on

the fact that if the steam is given a rotative or whirling motion, any

substance in suspension, heavier than the steam itself, will, 03^ cen-

trifugal force, flow at once to the periphery, or against the walls of

the vessel in which the steam is confined, and thus permit separa-

tion and removal. This rotary motion in the vessel will, however,

when the flow is strong, retain the separated water or oil in a

revolving stratum around the interior of the vessel, leaving a free

way in the center for the steam to escape at the drain pipe.

In the present invention this centrifugal action, after performing

the function of separation, is arrested by means of helical vanes set

around the collecting chamber at the bottom of the main vessel, the

angle, with respect to the axis of the vessel, being such that the

separated elements come to a state of rest, or nearly so, at the low-

est point, and may be drained off there.

The form and position of these vanes *are shown in Fig. 2, which

is a broken section across the middle of the lower or collecting chamber

of the apparatus. The method of construction, and obvious oper-

tion, of this separator seems to attain all that is possible in such

apparatus, and its working has been very fully proved in practice.

The San Francisco Tool Company, of this City, are agents for the

separator here, and have various sizes on exhibition at their works

in Stevenson Street.

JIM STACKPOLE'S RANCH.

I don't know as you are aware, stranger, that this country is

pretty much dug over, not but what it shows it now, but the people

and the sluices are gone. Why I've seen this canon when it looked

like an ant's nest, an' it paid in a wa}^, that is gold was got and gold

was lost, perhaps it was best left underground.

After minin' come farmin', that is what they call farm in', but it

was mere excuse for these old miners to exist and stay in the neigh-

borhood. They couldn't get away, so no one 's to blame. The

farms are a joke ; fifteen to fifty shaggy fruit trees not trimmed or

worked. A garden patch, and a cabin of one room. The boss

down at Solomon Isaac's store, settin' on box waitin' for some one

to treat, and for the mortgage on his land to come due, when he
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will get twenty-five to a hundred dollars to clear out with, and

that's the end, stranger.

I tell you a miner won't work except at minin', and he must

have his way about that. There was Jim Stackpole as had that

place roun' in the canon there, a goodish place for fruit or anything,

if it were worked. Jim dug a well, that was natrel to him, and then

quit, and hired a Norwegian, about six foot three inches long, to do

the work. Jim undertook the "administration," as he called it.

That meant sittin' under a tree watchin' the Norwegian till noon,

and then going down to Bradleys in the afternoon to look for drinks

and spin yarns.

Jim concluded he would '

' go into fruit,
'

' and along in the Fall

begin diggin' holes for trees, that is he staked out, the Norwegian

dug the holes. The ground was hard as quartz, and the work went

very slow till Jim thought of blasting out the holes, and went over

to the Pocahontas and borrowed a bundle of "giant" and some

fuse. He got an old auger, and would bore down about three feet,

and put in from three to six inches of giant. It done the business,

Jim's wife came out at the first round and said it knocked the dishes

down, "but these," says Jim, "are no good until I get returns,

there is nothing much to eat out of them." The giant raised up

little mounds, and loosened things generally. It goes downward,

you know, mainly, and the Norwegian got bold and would stand

near, when a blast went off, to show he was not afraid.

Jim always had a little of the devil in him when there was fun

at hand, and about noon, when they crossed a little gulch, the Nor-

wegian said he struck a rock with the auger. Jim hollered " tha^ 'li

do Olsen, give her six inches of powder." He knew well enough,

the old scamp, that Olsen had struck the cliff, and when the fuse

began to smoke Jim moved around behind the cabin. Heavens and

earth ! When that blast went off it was like one of them Frisco

powder-works explosions.

There was about fifteen tons of earth and stones started off in all

directions. The wind struck the Norwegian first and flattened him
down so the charge went over him, but Jim's cabin were riddled

with stones, and gave the old woman "sterricks." When she*

come to, Jim had to leave, and don't 3^011 think that cuss went down
in the Sacramento Valley, and went to blowin' out tree holes on the

ranches at two bits a piece
;
paid off his mortgage, planted more

trees, and now has a six-room, painted house, and is the laziest man
in the district.
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CONE, OR STEP PULLEYS.

[from a manual of machine: construction.]

These are employed for altering the speed and power of machines,

especially machine tools. They are an important factor in belt

transmission, and perform a function not easily attainable by other

means. In the common text books may be found many intricate

formulae for computing the diameters, so as to attain uniform tension

of the belts, and but little other information of use in constructing

such pulleys.

When there are two cone pulleys of different size, the best way
is to set the patterns at their working distance, and measure

around them with a tape line until they give a uniform length

on each step, keeping the different steps on the same pulley

as uniform as possible. In finishing the

first pair the same method can be fol-

lowed, marking the diameters perma-

nently on a gauge, to which calipers may
be set in future cases. This is not scien-

tific, but it is practical, and moreover,

secures exactness without risk and at the

least expense.

The drawing shows a method of con-

structing cone pulleys, employed by the

author in his practice for many years

past, and believed to have many advan-

tages. It is the invention of Mr. F. B.

Miles, of Bement, Miles & Co., Philadel-

phia, and was adopted in his practice

about 1870. The faces at a, a, a,* are

made flat or parallel. Those at e are made
slightly convex. The radial faces at c

are recessed. Flanges are employed on

one end at m; none are required for the Cone Pulleys.

large pulleys e e. These flanges are recessed as shown in the draw-

In years of use none of these cone pulleys have ever injured

of belts, while, as may be seen, the "cost of con-

struction is much less than by the common method. Both the out-

side and inside being parallel, the expense of patterns and core boxes
is greatly reduced, and in finishing less metal is cut away.
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Fig. 1. Standard Machine.

HORIZONTAL BORING AND TURNING MACHINE.

the betts machine co., Wilmington, Delaware.

Above, and on the opposite page, are shown perspective views of

two designs of boring and turning machines, by the Betts Machine

Co., of Wilmington, Delaware, who make a specialty of these useful

implements to receive work from five to twenty feet in diameter, con-

structing them in the best possible manner, and have introduced

a feature of much importance to the smaller class of shops, by

arranging the standards to slide back on the main sole frame, so a

ten-foot machine can be arranged to turn sixteen feet in diameter,
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Fig. 2. Modified Machine.

or a fourteen-foot machine to turn twenty feet in diameter. This is

to meet special requirements, and save the expense of large machine-

tools that would be necessary only in emergencies. It is a case

where the combination idea can be carried out so as to do good

work, and without risk of injury by over strain.

A number of these machines are in use on this coast, made by

the Betts Machine Company, and we will not trouble our readers

with technical description of them. Nearly all details are shown in

the excellent drawings, and as to workmanship, the reputation of

the company is a warrant of that. Some comments on the machines,

as a class, will be of more interest to our readers, than explanation

of what they well understand.

The functions and uses of these machines in a works are not so

well understood as should be in this country, where they may be

said to have originated. Their first use, so far as known, was by
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the celebrated John G. Bodmer, a Swiss engineer of Manchester,

Bngland, who 45 years ago made wronderful improvements in various

kinds of machine tools, and among other things produced what he

called " verticle lathes," nearly the same as the American "boring

mills " as they are now commonly called.

For some reason, hard to understand, the English people failed

to comprehend their merits. Their " evolution " was transferred to

this country, and centered in and around Cincinnati, Ohio, where

they completely supplanted large lathes for all kinds of face work,

turning and boring on pieces of large size. The machines made
were characteristic of practice at that day, light and simple, but

eastern makers, especially the Betts Company, soon after took the

matter up and made them of a higher class with added strength,

adjustments and good fitting. Their place and capacities in a

machine works are hard to describe. For all kinds- of rotary work

except upon shafts, they are far superior to lathes in respect to

convenience, speed and quality of their performance. The hori-

zontal plate enables work to be set, centered and held with ease

and accuracy ; the space occupied is the least possible, and the

maintenance of the running joints is easy and complete. A more

extended use of these machines is sure to come about in the future.

THE NICARAGUA CANAL.

CORPORATE CONSTRUCTION AND OWNERSHIP AGAINST THE POLICY

AND BUSINESS INTERESTS OF THE UNITED STATES.

BY N. J. MANSON.

[Communicated.]

On the 2nd day of June, 1892, the writer caused to be personally

delivered to Captain Merry, and to each and every member of the

Nicaragua Canal Convention held at St. Louis, on that date, a

pamphlet of nearly thirty pages, entitled "The Nicaragua Canal;

Government Construction and Control a Necessity ; Corporation

Construction and Control Against the Policy and Business Interests

of the United States.
'

'

From that date, the 2nd of June, until the 1st of September.

1892, no publication has appeared, to the knowledge of the writer,

in any way controverting the statement of facts, and of the
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principles of government and of law which were collected and

set forth in that paper, and which it is believed control the

enterprise of a ship canal at Nicaragua.

Within the past few days my attention has been called to an

article, by Captain Wm. L. Merry, in that very excellent publication,

Industry, perhaps intended as a reply to at least a portion of that

pamphlet, which had, in the month of August, been republished in

Industry.

As Captain Merry largely represents, on this Coast, the Maritime

Canal Company, of Nicaragua, and, perhaps, the Nicaragua Canal

Construction Company also, and as he is a stockholder in one, or

both, of these corporations, his utterances are entitled, at least, to

careful perusal, and if it be necessary to answer them, accuracy and

candor should markedly characterize the reply.

Capt. Merry states in his publication of September 1st, "That
while I do not differ from Mr. Manson as to the necessity ol Govern-

ment control, I must decline to accept, as facts, some of his asser-

tions in connection therewith."

This is an incorrect statement of Mr. Manson' s position, and

is the mere statement of the corporation and its friends. No friend

of the people of the United States, or their Government, has ever

urged the necessity of Government control in the sense in which

Captain Merry has all along used that term. If by Government

control is meant Government construction, possession, management

and ownership, there is no discussion between myself and any friend

of the incorporation. But if by Government control is meant, as

set out in the paper of June 2nd, page 25, after a careful, and

I submit candid, review of the law and facts, "The anticipated

function of the United States under corporation management of the

Canal is to furnish the financial credit, guard the Canal, guarantee

its neutrality, and aid the corporation in collecting its tribute."

Or again, on page 26, "The attitude of the Nicaragua Canal

Company toward the enterprise of a ship canal at Nicaragua is to

seize upon a work planned, staked out and cherished by the Nation,

to have the Nation furnish the credit for the enterprise, to expect it

to aid the corporation in sapping the industries of its own people, to

aid the corporation, if need be, with guns, men and fortifications, in

collecting its high exactions on commerce, and as a consequence,

to have this Nation take the risk of engaging in unjust foreign

wars." For the Government after creating the credit to stand

by and see that the corporation does collect the tolls out of the
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business and commerce of the people of the United States. If

that be what is meant by Government control; and which the paper

referred to demonstrates is meant by it, then there is a line of

difference between Captain Merry and myself which is not very

likely to be removed. He should not have consented himself with

a general denial, he owed it to himself and to the country, to state

the facts if they differed materially, or at all from what the writer

stated them to be. To the important facts that under Government
improvement and control of the Great Lakes and of the Mississippi

River system, wonderful development and an era of unexampled
prosperity has dawned upon all the vast sections tributary to

those highways, thus kept open and improved by the Government,

without charge or toll of any kind, and to the fair inference that

like results, (though greater), would attend and follow like improve-

ments at Nicaragua, no answer is made.

But the corporation, speaking through its friends, makes the

withdrawal of the Zavalla-Frelinghuysen treaty, the pretext for

occupation of the Nicaragua route. At a time when secrecy was

deemed necessary by Secretary Frelinghuysen in the negotiation

of this treaty, the secrecy of the Senate was violated and the treaty

itself given to the world. For this disclosure suspicion attaches to

the schemers for corporate control of this great National enterprise.

Much that by well directed diplomatic effort might have been gained

for the Nation was for the time lost, and the new Secretary found

himself confronted with a treaty undoubtedly objectionable in some

of its features, and which did not assure to the United States the

advantages to which they were justly entitled, because of this and

other entanglements, and since diplomatic effort could secure at

that time nothing additional, the treaty having been published

broadcast to the world in violation of the then rules of the Senate,

and in the interests of schemers for private control of the Canal,

it was withdrawn.

Does an}^ one believe that the present corporation is justified in

thrusting itself between the Government of the United States and

this great work because, front any reason, it became necessary to

withdraw the Zavalla-Frelinghuysen treaty ? It is the nature of all

free and representative governments to move slowly. Schemes rush

in where fredom is slow to tread. A measure must be thoroughly

understood by the people, whom it is intended to benefit, before it can

be expected to receive from their representatives and officers that atten-

tion which will secure its passage. The Canal Company, for their
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own private emolument, are doing all in their power not only to defeat

the great right and interest which the United States has in this enter-

prise, but they seek to commit the United States to a policy which

expressly recognizes in the private stockholders, and in the foreign

states, Nicaragua and Costa Rica, the right to fix the tolls on the

business of the one practicable route which is to unite the oceans

embracing our country.

Captain Merry denies that the Nicaragua Canal Construction

Company compares with the Credit Mobilier, and attempts to

prove it. One fact is worth a ship-load of argument in these mat-

ters. But let us look at the argument. Mr. Hitchcock, the presi-

dent of the Maritime Canal Company of Nicaragua, stated under

oath, and in answer to a direct question, that all the stockholders of

the Maritime Company are members of the Construction Company.

The writer pointed out in his paper of June 2nd, that the pro-

posed bill recognized in terms the existence and organization of the

Nicaragua Canal Construction Company, an organization which

he stated might have the same relation to the Maritime Company
which the Credit Mobilier, Contract and Finance, Western Develop-

ment and Pacific Improvement companies have to certain railroads.

He also pointed out that the Company might in a similar way let

contracts to itself, at any figure, and not according to the value of

the work, as stated by Captain Meny, but for what the Construction

Company got the contract at.
'

' Cost ' is the word used in the

bill, not "value."

It is not pretended that in all respects the Nicaragua Canal Con-

struction Company is the same as the Credit Mobilier, or Contract

and Finance Company, etc. It is to be hoped that thus early in the

transactions, before one cent of subsidy has been granted the Canal

Company, that the Construction Company has not formed itself into a

Credit Mobilier arrangement, but is, in point of fact, a most exem-

plary organization. The apprehension, however, is not entirely

baseless. I trust, that should they ever get the subsidy (which the

people forbid !) they would in no slight degree resemble the Credit

Mobilier. Perhaps Congress is possessed with some such apprehen-

sion, or it might long ago have granted the subsidy.

Captain Merry says "the guaranteed bonds are not issued,"

"except as work has been executed, and for its actual value, as

stated by a board of U. S. Engineers appointed by the President."

Captain Merry mistakes the bill, doubtless unintentionally ; the

word is cost, not value. The idea being that the Maritime Canal
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Company may let a contract to itself, the Construction Company, at

any figure, and then to show to the board of Engineers that it "cost"

the Maritime Canal Company that amount, because they let the

contract to the Construction Company at that figure, and no

matter how honest and incorruptible the Board of Engineers,

they would have no pretext for looking into the value of the

work which the company is letting to itself; for the bill itself tells

the Engineers they are to concern themselves only with the cost,

and upon their certificate that the work has been executed at

its "cost, (not actual value), this corporation goes into the

treasury of the United States for the guaranteed bonds. This is a

"careful, conservative and well considered measure !" (for the

managers).

How much does any one imagine the Nicaragua Canal would

cost upon this method of doing business ? And how much would the

tolls be placed at if they are to be levied on the cost of the Canal,

and they are not to exceed annually fifteen per cent, on the " cost,"

excluding all charges for salaries, maintenance, administration, etc.

The Maritime Company would be doing such a fine business,

drawing costs out of the treasury, that it might never complete the

Canal. For if all its stockholders were not drawing dividends

on construction its managers could be doing so, passing this

subsidy, as fast as they can get it, into their other pocket, the

Construction Company, and humbugging now the people of the

United States by talking about value for cost.

The word value is not to be found in the bill in connection with

any work to be done. The word is cost. This is truly a " 'careful,'

'conservative' and well considered measure.' " The Construction

Company, under this bill, could eclipse the Credit Mobilier so far

that the latter would be astonished at the limit of its robberies.

Captain Merry says " actual value." There is no actual about

it. The purposes of the bill might by possibility be defeated by

using even the expression "actual cost. The word is plain and

unadorned, it is cost.

I desire to call the attention of friends of the corporation,

to the following " Declaration of principles," reported by a select

committee of the House, composed of the most eminent men in the

Nation. This unanimous resolution of the committee declares as

follows: (The italics are by the writer).

' § 1. Resolved by the Senate and House of Representatives of

the United States, in Congress assembled, that the establishment of
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any form of protectorate by any one of the powers of Europe, over
any of the independent states of this country, or the introduction

from any quarter of a scheme or policy which would carry with it a
right to any European power to interfere with their concerns or to

control, in any manner their destiny, etc., is a measure which this

Government has, in the declaration of President Munroe, in his mes-
sage of Dec. 22nd, 1823, and known as the Munroe Doctrine, avowed
its opposition, and should the attempt be made it will be regarded
and treated as dangerous to our peace and prosperity."

"§2. That it is the interest and right of the United States

to have the possession, direction, control and government of any
canal, railroad, or other artificial communication, to be constructed

across the Isthmus, connecting the American continents for the

transfer of vessels and cargoes from the Caribbean Sea to the Pacific

Ocean ; whether the same be constructed at Panama, Nicaragua or

elsewhere, and, in view of the magnitude of this interest, it is the

duty of the United States to insist that, if built, and by whomsoever
the same may be commenced, prosecuted or completed, and what-
soever the nationality of its corporators, or the source of their capital,

that the interest of the United States and their right to possess and
control the said canal, or other artificial route of communication,
will be asserted and maintained whenever in their opinion it shall

become necessary."

—

House Report jpo, <{.6th Cong. 3rd Session,

pages 9 etc.

In Section 3 these resolutions are declared to be a " Declaration

of Principles."

President Hayes was equally clear in stating the relation that any

enterprise connecting the oceans, embracing our country, bears to

the United States. In his message to Congress, in Dec. 1880, he says :

" The views which I expressed in a special message to Congress
in March last, in relation to this project, I deem it my duty to again
press upon your attention, subsequent consideration has but con-

firmed the opinion that it is the right and duty of the United States to

assert and maintain such supervision and authority over any inter-

oceanic canal across the Isthmus that connects North and South
America, as will protect our national interests."

Shall the Government of the United States recognize in the States

of Nicaragua and Costa Rica and a few private corporators, the right

to fix the tolls on this canal ? Shall the Government of the United

States after guaranteeing the entire bonded indebtedness of this incor-

poration, and though holding seven tenths of the stock, recognize in

the corporation the right to fix the tolls ? Shall it be represented by

a minority of the directors ? Shall the bill be utterly silent on the

power of Congress to reduce the tolls to a fair and reasonable

amount ; or is the corporation, in this vital matter, to be a law unto
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itself? Is this the policy to which the United States is to be

reduced by its public-spirited and patriotic citizens ? Do the great,

cardinal and sacred principles of this Government change with the

seasons, and at the bidding of a crafty and designing corporation ?

Is that corporation at one moment to solicit private capital, at

another to procure the draft of a bill, creating a credit, and entirely

ignoring and granting away the most sacred rights of the people and

their government ; and, at the next moment, threaten the people of

the United States, that they will sell out to foreign governments

and foreign capital unless this Government, or its private citizens,

accede to their demands ?

Who are the originators] of this bill, the main provisions of which

were outlined in the paper of Jan. 2nd., on pages 7 and 8, and to

which Captain Merry does not deign to reply, except to admit the

bill may be amended ? The charge is often made and seldom denied

that the Senate of the United States is the theater for personal

aggrandizement. While it contains good men, a large number are

selfish and unscrupulous, but the real author of the bill is not the

Senate of the United States.

The father of this bill " Is that legal entity endowed with more

privileges and powers, and fewer responsibilities than belong to

common men. This artificial power is stronger than Samson and

Hercules combined. It is more tyrannical than King George, and

less merciful than chattel slavery. A monster, powerful, aggressive

and grasping, which today dominates society, politics, industry and

commerce. Political parties tremble in its presence. Party leaders

do its bidding. Finance, transportation, and all industry fatten

it with billions in tribute." This creation has jumped the claim of

a nation of freemen, staked out in the interest of liberty, the key to

their peace and prosperity. By wily methods it has gained

possession at Nicaragua, and, in a multitude of forms, sends its

representatives into the National Congress, corrupting and poisoning

the very sources of power ; and, along with others of its ilk, making
justice between man and man and corporate power unusual, if

not impossible.

It is without patriotism, and has no regard for the principles of

Government ; without conscience it cannot suffer the pangs of

remorse ; without feeling it cannot be punished as its crimes deserve.

Soulless it fears not eternal damnation. It speaks through its

friends, and they tell us that if the United States do not come to

their terms they will sell out to foreign countries and foreign capi-
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tal, whatever declarations of principles, sacred to our people, may
declare. When a bill, clearly despicable* is held up to public exe-

cration, again the voice of its friends is heard. "The Canal Com-
pany is not attempting to influence pending legislation in Congress,

as Congress itself has declared through its Committee in the

Senate."

Once again we hear the voice of its friends :

'

' The control by

the bill is practically given to the United States on its own terms."

If this is the case why does the bill give a minority of the directors

to the United States, though the United States is the country

affected by the enterprise, guarantees the whole bonded indebted-

ness, and holds seven tenths of the stock ? If the control is given to

the United States on its own terms, why does not the bill itself fix the

tolls ? The bill must itself specifically fix the rates of toll with the

full power recognized in the Government to make a fair and proper

reduction whenever, in the opinion of a majority of the people of

the United States, it shall become necessary. But for the allega-

tions of its friends, that the control is offered to the United States on

practically its own terms, I have an answer still more laconic—it

is not true.

The corporation cannot, tinder the concessions, offer any real

control to the Government of the United States. Articles VIII and

LIU, of the Nicaragua concession, expressly declare that neither

the concessions, nor any land conveyed by them, shall be transferred

to any foreign Government, and the concessions themselves are, in

express terms, declared forfeited by such transfer. By Articles X
and XI, of the same concessions, the majority of the directors is

fixed in the foreign states of Nicaragua and Costa Rica, and the

private stockholders. Clearly then the corporation has no real

control to offer the United States, and it never was intended that it

should have any.

No private citizens, however worthy, should be allowed to own
and operate this Canal for a profit. But private capital is not really

seeking the investment. Private enterprise is seeking to induce the

Government to make this investment, and then to have the Govern-

ment abandon its principles, and permit these enterprising citizens to

control the fruits and results of the investment.

Once again the voice of its triends is heard, "The appropriation

by the private corporation of the extensive surveys made by the

Government is admitted, but it involves nothing objectionable,"

and this startling statement is fortified by the avowal that they have

even the Government's Chief Engineer of the Canal.
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Speaking for myself I frankly confess that I would prefer for

neither the corporation, or its friends, to be the judges of their own
acts, certainly in this regard.

It would be, at least, desirable to hear something from disinter-

ested parties, as to whether this appropriation was objectionable

or not.

The circumstances are all important in determining that vital

question which is so promptly and flippantly decided.
'

' The appro-

priation of the extensive surveys of the Government involves nothing

objectionable." Is the appropriation of the one practicable water

route uniting oceans and our coasts, nothing objectionable ?

Again they tell us, that in this Canal, we are dealing with a

foreign government, none the less jealous of its sovereignty because

weak in a military point of view. Have they nothing to say for

their own country, the United States ? Is not the United States a

country jealous of the real welfare of its citizens? Does Nicaragua

build this Canal for itself? Is its mercantile marine so strong and

numerous that it must build this Canal to tax the industries of its

people who intend using it ? Or, rather, is not the truth quite

different, that Nicaragua is a mere figure head in this transaction,

being used by schemers to put upon the people of the United States

a tax on all the interchanges of commerce between the two shores

of our country and the world ?

It is now pretty generally conceded that the construction of the

Suez Canal, by private capital, was a mistake in the governments

which permitted it. Shall free America do here what monarchical

Europe now7 deprecates there ? Mr. Jeans, the very learned author

of Water-ways and Water Transports, is today probably the highest

authority on freights and fares in the world. On page 268 of his

valuable work, after some discussion as to the maritime powers of

Europe, making arrangements to acquire the Suez Canal, and

throwing it open to the commerce of the world. " This proposal
"

says he, " is one that is entitled to every consideration."

Again, on page 472, " The state should take care, by enactment

or acquisition, that the country does not lose the immense economical

advantages that accrue from the cheapness of water transport."

I cannot leave this portion of my observations without saying to

the railroad interests of the United States that they have nothing to

fear from the construction of the Nicaragua Canal. ' : Each of these

two ways of communication has its distinct and separate domain."

— Water-ways and Water Trayisport, page 441.
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'

' Far from being enemies, railways and canals aid one another in

the performance of their natural duties. The former transport pas-

sengers, costly merchandise, manufactured products, all that cannot

endure long delay. The latter, on the other hand, transport raw

materials of small value, for the transportation of which speed is of

secondary importance, which cannot bear high rates of charge, and

which in consequence do not form a remunerative traffic for rail-

ways."—M. Picard, in Les Chemins de fer de France, 1884.

Captain Merry concludes his article on the Canal, with the

assertion that those who do not approve of corporation ownership of

the Nicaragua Canal, are obstructionists, "because the conditions are

not as favorable as could be wished." The object of this paper is to

point out the real obstructionists. They are those who have thrust

themselves in and stand between the natural guardian and custodian

of this great enterprise and the work itself

The charter of the Maritime Canal Company of Nicaragua should

be cancelled and repealed under Section 8 of the Act of February

20th, 1889, incorporating the Maritime Canal Company of Nica-

ragua, which reserves to the Government the power of repeal, as

the first step to the prompt and effective action of the Government

itself.

When constructed and opened by the Government of the

United States, its people can point with a pride, just and

well-founded, to a system of improvements working together

as one connected and harmonious whole, the legitimate product of

free government and free thought, placing their Government and

themselves first among nations. I mean a system of improve-

ments partly internal, and yet as comprehensive as the world— the

Great I^akes, the Mississippi River system, the Gulf of Mexico, two

oceans indissolubly joined ; all working together freely and uninter-

ruptedly, in the interest of commerce and of civilization. Neither

the prey of the other, yet each supplementing the other and

acknowledging it as the fountain and source of its life and com-

merce.

I know of but one way to make a nation great and truly pros-

perous, its people contented and patriotic, to produce in this country

not the form but the real spirit of union. Indifference to, or reck-

less disregard, of the most sacred rights of a people will never make
a nation of patriots, patriotism and protection are reciprocal. This

is the road that all great nations have trod. The rights of the people

of America to the construction and ownership of the Nicaragua Canal
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can never be assigned to any incorporation, no matter what the

nationality of its corporators, or the source of their capital may be,

much less can the nation furnish the credit for such a scheme.

Their commerce, little though it be, redeemed and restored as it

would be by Governmental construction and ownership of the Nicar-

agua Canal, can never be made the prey of corporate greed. The
ship canal at Nicaragua must enure to the prosperity and welfare of

the whole Nation, and not to the favored few. That it is the gate to

prosperity, no one who has considered the question will deny. The
incorporation has possession. The charter of the Maritime Canal

Company of Nicaragua should be repealed.

San Francisco, Sept. 22, 1892.

THE ENERGY OF HEAT.

The following extract from an article, by Mr. F. J. Roth, in the

Stationary Eiigineer, describes the apparatus employed by Joule in

his celebrated experiments on heat.

"The best known of Joule's experiments was that in which a

brass paddle consisting of eight arms of complicated form arranged
symmetrically round an axis was made to rotate in a cylindrical ves-

sel of water containing four fixed vanes, which allowed the passage

of the arms of the paddle but prevented the water from rotating as

a whole. The paddle was driven by weights connected with it by
strings which passed over anti-friction rollers, and the temperature of

the water was observed by thermometers which indicated swo of a

degree Fahr. Special experiments were made to determine the

work done against resistance outside the vessel of water, which
amounted to about .006 of the whole, and corrections were made for

the loss of heat by radiation, the buoyancy of the air affecting the

descending weights, and the energy dissipated when the weight struck

the floor with a finite velocity. From these experiments Joule

obtained 772.692 foot pounds in the latitude of Manchester as equi-

valent to the amount of heat required to raise one pound of water

through one degree Fahr. from the freezing point. In various other

experiments Joule obtained results varying from 772 to 776 foot

pounds. In some of the experiments great noise was produced, cor-

responding to a loss of energy, and Joule endeavored to determine

the amount of energy necessary to produce an equal amount of

sound from a string of a violincello, and to apply a corresponding

correction. The close agreement between the results of experiments,

differing widely as they do in their details, at least indicates that
' the amount of heat produced by friction is proportional to the work
done, and independent of the nature of the rubbing surfaces.'
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SAN FRANCISCO ROCK FISH.

The adleheaded rock fish, (vulgaris, rock cod,) of San Francisco

Bay, is in a fair way to extinguish himself. His rapacity for food,

of any kind, makes him the prey of the skilled and unskilled alike.

All he requires, in order to be hooked, is some kind of edible

substance as bait. Anything will do, shrimps, clams, worms,

fresh or salt fish, all comes alike, and when other feed is wanting he

sets out to devour his own tribe. The amount of these fish, caught

with hooks and carried away from Sausalito in the Summer months,

must exceed a ton each week. They are prolific, however, and

have no successful enemies among the small fry, but are the

constant prey of dog fish, also the sea lion, under some circum-

stances. They are "bottom feeders" living mainly on molusca and

Crustacea found on and about rocks washed by strong currents, but

between tides it is not unusual for even the larger ones to follow up

the sides of submerged rocks in search of food, until they come

near the surface. This is the opportunity of the wily seal, or sea

lion. He crawls in and out about the rocks, and any stupid rock

fish there is an easy victim. The habitat of the rock fish is, as his

vulgar name indicates, about the rocks, or stones rather, because

his favorite resort is a rough bed of stones, washed by a strong

current, and where there are interstices in which to lie, without

effort, while the tide is running. When slack water comes they

start out to forage, and as before remarked, will devour anything

that comes to hand. Fishing tackle that would fail to capture

almost any other kind of fish is all right for the stupid rock fish. The
lines may be glaring white, and a sinker in motion has no terror for

him, all required is some edible substance in view.

The size of the fish is tolerably well graded to the depth

of the water, in the outer bay, at least, and favorite fishing is

100 to 150 feet of water, where the time and labor of raising lines

is not too irksome. In 100 feet of water the change of pressure

equal to 43 pounds per inch stuns the fish, while at 150 to 200

feet he comes to the surface in comatose state. In five minutes or

so, when an equilibrium of pressure comes about, in his tissues, he

sets up a frightful struggle, and evinces a vitality and activity no

one would expect after
'

' pulling him up.
'

' These remarks are by a

fisherman, and are expected to cause some astonishment on the

Albatross when compared with the U. S. Fish Commission's

scientific data.
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ENGINES OF THE BATTLE-SHIP "OREGON."

In our last issue we commented upon the "voluminous" outfit

of a modern war vessel, and since then applied to Mr. George W.
Dickie, manager of the Union Iron Works in this City, for

particulars respecting the number of steam engines on the battle-ship

Oregon. Mr. Dickie has sent the following list, set down from mem-
ory, which is here arranged in tabular form.

Number
of

Engine
Cylinders.

Purpose of Engines.
Characteis of

Engines.

Diameter of
Cylinders iu

* inches.

Stroke in
Inches.

6 Main Driving, 9,000 H. P. Triple 34^' 48" 75
'

42 '

4 For Air Pumps Double 6" 12"

4 For Circulating Pumps Compound 7" 12 ' 6"

2 Hot Well Pump Engines Single 8" 16"

2 Fire and Bilge-Pump Engines Single 10" 16"

2 Air and Circulating Pumps Single 10" 16"

4 Ventilating Fans Compound 5" 9" 6"

4 Barring Engines Double 6" 6"

2 Reversing Engines Single 14" 18"

4 Hydraulic Steering Gears Double 8" - 12"

4 Main Feed Pumps Single 12' 16"

4 Auxiliary Feed Pumps Single 10" 16"

8 Ash Hoisting Single 5" 6"

16 Fire-Room Fans Compound 5" 9" 6"

4 Steam Cranes Double 8" 10"

12 Hydraulic Pumping Single 20" 30"

8 Steam Winches Double 8" 10"

2 Windlass Engines Double 16" 12"

8 Dynamo Engines Compound 7" 12" 6"

2 Ice Machines Double 12" 16"

8 Ventilation Compound 5" 9" 6"

1 Distilling Room, Air Single 10" 12"

1 Water and Brine Single 6" 10"

Besides this list, making one hundred and twelve engines, counting

each steam cylinder, there are some connected with the torpedo ser-

vice, the dimensions of which are not yet determined. After look-

ing over this list one will conclude that the steam machinery of a

modern war ship is the principal part. She is indeed a great maga-

zine of machinery, much of it of a delicate nature, and all requiring

intelligent care.
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TORPEDO ETHICS.

The waste of human effort in the invention and preparation of

means for destroying life and property is the crowning anomaly of

our age. For twenty years past the various '

' powers, '

' some of

them too poor to pay debts incurred for the necessary expenses of

government, have been busily engaged in making or acquiring tor-

pedo apparatus—a sneaking, cowardly method of warfare, in which

the attacking party incurs no danger and the attacked has no means

of defense— corresponding to the bomb practice of the anarchist,

which is classed among the worst of human crimes.

Between torpedo boats, torpedo outfits for war vessels and the

automobile contrivances to be sent from shore, the money spent on

this torpedo craze amounts to hundreds of millions of dollars. It

has become a distinct branch of warfare, requiring special training

and a department the most expensive of all in the war establishment

of countries. The total result of all this has been the destruction,

after various futile attempts, of a single vessel, the Blanca Encalada

in the harbor of Valparaiso.

It is hard to reconcile such things with anything but savagery.

The substance of the people required for bread, means of shelter and

education, is wrested from them, by force of arms in some cases, to

be used in the production or purchase of torpedoes and other means

of destruction. The highest mechanical and engineering skill, that

would if concentrated on useful purposes change the whole indus-

trial world, is squandered on war and war material without even the

poor excuse of success.

To show how far this torpedo branch of warfare is likely to be

permanent, we will quote from the London Engineer of June 10th

last, a conservative journal, careful in its utterances. The extract

is from an article, on " Pneumatic Dynamite Guns."
' 'A weapon which is likely to supersede any of the motive or

stationary torpedoes that have hitherto been introduced for coast

defence, is now in process of erection by the British War Depart-

ment at Dale Point, in Milford Haven. That is to say, it will super-

sede them if the influence of vested interests in other inventions, to

which the Government feels itself financially pledged, can be over-

come. The weapon is the 'Aerial Torpedo Thrower.' or pneumatic
dynamite gun, which has been purchased by our military authorities

from the Government of Victoria in Australia, having been manu-
factured by the West Point Foundry, at Cold Spring-on-Hudson, in

the United States. The most remarkable feature connected with the

introduction of this weapon into the armament of our coast-line
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defences has been the entire absence of all notoriety in the transac-

tion. So phenomenal was its power of accuracy at long ranges when
tried at Shoeburyness in January and February of last year, that

the heads of artillery, engineer, and other departments, were abso-

lutely petrified with its success. Yet, singular to say, no detailed

accounts were promulgated in any of the newspapers or periodicals

of the United Kingdom as to the result of the experiments until

long afterwards, and then only in a meagre form, whilst the first

useful description of the perfected invention appeared in the New
York Engineering Magazine for September, 1891."

Since 1887, experiments have been going on in this country with

these dynamite guns. The Vesuvius, a government vessel, built at

Philadelphia, was to accommodate dynamite pneumatic guns of

fifteen inches bore that, according to reports, failed in accuracy of

range and otherwise, but we are now doomed, no doubt, to undergo

a period of dynamite guns in which there will be a new round of

experiments, National emulation, civic honors bestowed on inven-

tors, and the rest of it.

If there is justifiable revolution and revolt of the common
people, it will be in their riddance of this kind of wrong and waste.

The pretense of avoiding war by such means, sometimes put

forward, is a pitiful humbug, good enough perhaps for people who
will give their means to be applied to such purposes, but it would

be an axiom to say that a tenth part of the same effort spent

in producing amity and trade among nations would build up better

and more permanent safeguard against war and render torpedoes

and dynamite guns useless.

Such ideas as these are commonly relegated to the field of

Utopian philosophy, and in view of the present spirit abroad in the

world, such a charge has some reason, but it must be admitted

there is unrest on all sides that gives no promise of ceasing, on the

contrary is increasing, and in the end must find a remedy of some

kind. Such remedy is not in view ; we have all kinds of people, wise

and otherwise, predicting, explaining and philosophising over the

problem of what is the cause and what the remedy for this growing

discontent which in various forms, from organized protest to anar-

chy, is found in all countries.

Our answer is : Armies, navies, guns, torpedoes, dynamite and

destructive agents consuming the substance of the people, estranging

nation from nation, and exciting so much of savagery as yet unfortu-

nately remains in our human composition.

The army and navy themselves are a sequence, not a cause, or

responsible, except in small degree. It is the political elements that
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foment and cause war—people who keep safely away from its conse-

quences ; those patriotic people who want '

' some one else, " to go

out into the world and smash people for "glory."

ITALIAN ARMAMENT.

Premier Crispi, in the North American Review, July, undertakes

to explain and excuse why his country has been taxed and enervated

by draughts for war vessels, war material and men, and makes out a

case which is perhaps satisfactory to himself and the
'

' jingo '

' spirit of

our time.

He shows how Italy can mobilize 1,200,000 men, and says this

is one fifth as many as his immediate neighbors, or the "three

powers on the frontier,
'

' can bring against him, and leaves an inference

for most sensible people that the military arm is no more than an

important adjunct and appendage of the crown, and a nursery of

those classes who consider it a disgrace to be useful.

Those countries that have no armament to speak of, Belgium

and Holland for example, are the safest in Europe from attack by

other " Powers." We hear nothing of their being despoiled, and

will not. Holland should be an entrepot for Germany, and geo-

graphically is an integral portion of that military empire, but

Germany does not dare to molest Holland. Switzerland, Sweden,

and Denmark are safe enough, because of their not being military

powers, and depending upon the honesty and sense of justice in the

greater countries around them.

Denmark, a quarter of a century ago, indulged in the show of an

army and a military establishment to comport with the dignity of a

monarchy, and a history of two thousand years of national life.

To show her prowess she got into a war with Prussia and lost the

Schleswig-Holstein Peninsula. Had Denmark been without an

army beyond what was required to maintain peace among her own
people in emergencies, other great powers would not have permitted

Germany to annex the Danish provinces. England, as it was, came

near interfering, but the Danish army presented a reasonable excuse

for not doing so.

The Kingdom of Italy has made amazing progress, as all must

admit, but would have made much more and would, no doubt, be

safer from conquest if there were no great armament, such as she

aspires to.
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INTERNATIONAL PATENT TREATY.

We have several times questioned the operation of the rules of

treaty adopted at what is called the International Patent Convention

of 1883, when the provisions then adopted would, in any way, con-

flict with various statutes of various countries involved. Such

a difficulty has arisen in France, which, of all countries concerned

in the convention, was least likely to have pleaded their prior

statutes, because of the wide discretion permitted to judges and

courts in that country.

The decision of the Cours de Paris, on an appeal, in a recent case

contained one ruling of much importance, which was that the

provision for manufacture in France, within two years from the

date of a patent, was satisfied by the inventor having executed " a

license to a French firm to manufacture," and they had " supplied "

the article to meet demands within the period of two years. The
patent was sustained in the court above named.

This International Patent Convention is not very well under-

stood. The following is the gist of the provisions agreed to :

1. " Six months priority of right are given to apply for a patent,

and three months priority of right to apply for protection of indus-

trial designs and models, and trade and commercial marks. An
additional month is allowed for countries beyond the sea.

Under this article, any person having applied for a patent, or for

registration of a design or trade mark, in one of the contracting

States, can obtain protection in any of the other contracting States

by application there within the times specified, notwithstanding that,

in the interval, acts may have been done which would have defeated

the purpose of the application— such, for instance, as the use or

publication of an invention, or an application for a patent by a per-

son other than the inventor.

2. Importation is allowed of objects manufactuied in any of the
States of the Union without entailing forfeiture of patent or other

rights.

Formerly a patentee could not, without forfeiture of his patent,

introduce into some of the States of the Union the patented articles

manufactured in his country or elsewhere. A patentee, wThile now
free to import into any of the States, must, nevertheless, comply
with the laws of that State with regard to the working of his inven-

tion within prescribed periods,"
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Dynamometers and the Measurement
of Power.

BY PROF. JOHN J. FLATHER.

This treatise deals with the various de-

vices and apparatus that have been employ-

ed for the measurement of power, including

the latest as well as the early methods, and
states in mathematical terms the principles

involved in the various dynamometers, and
includes diagrams of the same.

The book is opportune, because just at

this time, the subject of measuring, indicat-

ing and recording power is being considered

in several countries, especially in Germany,
and the near future will no doubt, bring

forth indicating and recording devices com-
mercially practicable, or as we may say com-
mercially indispensable.

The elements dealt with, are intensity

and time, or, force and space, so that record-

ing apparatus of all kinds must consist of

two parts to perform two functions, the re-

lations between which, are, a measure of the

force passing through a machine at any par-

ticular moment, and the sum of work per-

formed over a given period.

It is to be regretted that Professor Flather

could not have included in his book the

experimental work of Mr. H. C. Behr, of

this City, who, we have no fear in asserting,

has given more study to this subject than

any other engineer of our day, and who has

been for some years past engaged in experi-

ments that are attracting attention in Burope

as well as in this country. The late fire in

this City, when the Fulton Iron Works were

burned, destroyed a recording dynamometer
constructed from Mr. Behr's designs, that

was certainly an advance upon the Totaliseur

of Morin and Poncelot of 1857. Mr. Behr,

who is one of our most eminent construct-

ing engineers, proceeds upon strictly scien-

tific premises, and his friends are watching

with much interest the result of his efforts.

Professor Flather modestly confines his

interesting treatise to facts, and the present

edition, the only work of the kind, is no

doubt the forerunner of another one that

will not long be delayed. The work is fully

illustrated, well written, and is published by
Messrs. John Wiley & Sons, New York,
Price, $2.00.

Cassier's Magazine, No. 9.

JULY, 1892.

This number begins with a very complete
account of the Newport News Ship Building

and Dry Dock Company's works, contain-

ing a large number of plates showing the

general and also the special construction of

this important plant.

It was not easy at the beginning to see

what the plans were on which such an
extensive scheme in ship building was
based. The navigation laws and general

policy respecting the deep sea marine, has

since 1860, come near driving our foreign

trade off the seas, and this Newport News
scheme of Mr. Huntington, as everyone

supposed, indicated a belief, on his part at

least, that there would be some relaxation of

the stringent regulations that hamper our

shipping. Such a view has in some measure
been verified, and there is no doubt that

under a more liberal policy the great ship-

yard will not only find business in the coast

trade, but also for the high seas.

The implements, many of which are illus-

trated, are all of a high class. A traveling

crane reaching each way from a trestle-way

spans two building slips, so the material is

all handled by power, the same as at the

Union Iron Works here, but less conven-

iently.

One plate inscribed asa " boiler shop " is

a machine fitting department, and none of

the plate working machines, except one for

scarfing, are shown.

The dry dock is 600 feet long on top by
130 feet wide, with a draught of 25 feet. It

can be emptied in one and a half hours.

The most astonishing thing of all stated is

that Newport News, the terminus of the

Chesapeake and Ohio Railway, exported in

February last, $2,038,376 worth of goods,

and within one fifth as much as Phila-

delphia. For the year exports were about

ten millions.
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The Californian.

SEPTEMBER, 1892.

One setting down the title of serials

usually refers to the name, date, and number,

commonly to find the last named useless.

To number a journal, magazine, or anything,

as one of a volume, instead of serially from

the first, is of little or no use as a reference.

Volume makes a natural division, and what
this lacks, number should supply. The two

make a perfect reference, but as before

said, a number in a volume is meaning-

less. It is a common expedient to create an

impression of " age." One will find attenu-

ated monthlies divided into two volumes a

year, with only matter enough in several

years to make one volume.

A glance at the number of a serial that is

properly numbered shows at once its place in

a series, but that is, perhaps, the thing to be

concealed in some cases. The present is No.

11, of the Californian, and we regret it is

not called so. r' i

Mr. Charles G. Yale, known to all the

" salts " and boatmen around the coast,

the able editor of the Mining and Scientific

Press, writes in the present number, of

yachting around San Francisco. No one is

better prepared to do so, and we only regret

that the dignity of a magazine article has

deprived us of the wit and humor that must

have cost Mr. Yale quite an effort to sup

press.

In writing on descriptive subjects, when
there is a "margin for the ideal, " and for

what may be called genial humor, Mr. Yale

has few if any equals. His knowledge of

yachts is complete, although for some years

past he has kept around shore and even has

torn down his own boat house, it has been

more from severe pressure on his time, and for

a period, want of health, than any lack of

interest. He is a genial member all around,

with the entre everywhere in all acquatic

sports. The editor of the Californian should

consider the present article an introduction,

and prevail on Mr. Yale to continue, with

some account of "Lubber Sailing" and
"Cock-pit Recollections."

Captain Merry writes of the financial

aspect of the Nicaragua Canal—a very im-

portant branch of that subject at this time

—

writes understandingly and ably, but the

nature and manner of presenting new enter-

prises in this country, is in a measure lost,

because of a wide-spread distrust of the

care and disbursement of the funds sub-

scribed. It is at this time the crowning

impediment to our material progress, and

with a few years more of increasing bad faith

on the part ot those entrusted with other

people's money.
No matter what the standing of the com-

pany, or the nature of their guarantees, they

must expect to meet the general feeling of

suspicion. The subtlety of financial schemes

is such that the public are unable to under-

stand them, and of late years the most suc-

cessful plan has been to promise fabulous

earnings—a fortune in a year, and depend

on the credulous for patronage.

If one will consider the endowment schemes

here they will understand what is meant.

A short time ago the State published and

disseminated among the people a treatise on

these endowment associations, to show their

nature and the absurdity of their pretended

methods, also a history of them here. This

did no good, or at least not much good.

People go on much the same with a blind

confidence in financial propositions, that to

call absurd would be flattering them.

The Panama Canal discouraged people,

but it must be remembered that its failure

was written down from the first, and its pro-

motion was of the '

' fireworks " order among
an impulsive people. The Nicaragua canal

is a very different kind of scheme.

Corrugated Furnaces.

THE CONTINENTAL IRON WORKS BROOKLYN, N. Y.

We have received from this company a

very fine circular, relating to their manufac-

ture of corrugated flues for furnaces. This

method of construction can be no longer

mentioned as an improvement. It is a set-

tled principle of good practice that made its

way as fast as the exigencies of a difficult

manufacture would permit.

The added strength and elasticity gained

by corrugations are obvious and are proved

by the following formula adopted by the

U. S. Government inspectors :

1400 const.

W= TX
D

W, being pounds pressure per square inch,

T, thickness of metal in inches, D, mean



LITERATURE. 815

diameter. This for one example permits a

pressure of 175 pounds per inch for a corru-

gated flue 40 inches diameter of metal %
inch thick, the corrugations being six inches

pitch and \% inches deep.

The Continental Iron Works are to be

commended for taking up this difficult manu-
facture, and to be congratulated too on hav-

ing founded a very successful business in the

production of these flues or furnaces. We
feel an especial interest in the matter because

of always recommending a wider use of

internally fired boilers for stationary pur-

poses, especially on this Coast, where the

economy of fuel is a foremost considertion.

The Company say in their circular :

"Internally-fired boilers are economical
in first cost, being self-contained; that is they
are independent of masonry setting, cast-iron
fronts, buckstays, tie rods, etc., and are
therefore capable of being readily moved
from place to place with little expense.

Internally-fired boilers are economical
in the consumption of coal, from the fact
that there is no brick setting to absorb and
radiate the heat, and the furnaces being sur-
rounded by water, the heat of combustion
is more fully utilized than is possible in
externally-fired boilers."

The corrugated tubes or furnaces are

welded at the seam and then shaped by
powerful machinery. They are annealed,

tested, and the slightest flaw or imperfection

condemns the work.

The Vauclain System of Compound
Locomotives.

BALDWIN WORKS, PHILADELPHIA.

This system consists essentially in setting

and connecting the two cylinders parallel,

with a single distributing valve of the piston

type between, and connecting the two pis-

tons to one cross-head.

There are wide chances that this form and

arrangement will prevail as the fittest for

compound locomotives, securing, as it does,

the required expansion in two cylinders,

with the least possible amount of added

machinery, and the least possible interfer-

ence with the common functions and opera-

tion of standard types of locomotives.

Such predictions are not always safe, but

there is a kind of intuitive perception in

such matters among the skilled, and we
think there are a good many who will con-

cede what we have claimed.

As remarked two months ago it is

believed, that in so far as the steam dis-

tribution by means of the "between " valve,

Mr. Byron Jackson of this City, anticipated

the arrangement of the Vauclain engine, but

this is not the main point of the system

called by that name, it is in the mechanical

arrangement and independent action on

each side, and of cylinders compounded

without much change of their connections

and gearing.

The pamphlet published under the title

at the head of the article, by the Baldwin

L,ocomotive Works, gives a complete ex-

planation of the Vauclain system.

The Technical Magazines.

In both the Engineering and Cassier's

Magazines for September, one is struck by

the economic trend of various essays, and it

is a hopeful sign. Our industrial interests

are so interwoven with national economic

problems, that it is quite time that cogni-

zance was taken by professional people of

the character, powers, and acts of those to

whom are entrusted the making of our laws.

Any successful solution of the great prob-

lems of our day, also any remedies applied,

will not come from law makers. That much
we may depend upon. Our civil service is

drawn mainly from two sources, the legal

profession, and the rich. The lawyer is

always a man of "sides." His environ-

ment, education and ideal, is two sides. He
is "for or against." Impartial views and

disinterested acts are no part of his creed.

Bven in the Judiciary the same rule applies.

There are two sides. The rich, besides

lacking education and breadth of views, are

by their position, not representative of com-

munity. They too are men of one side, repre-

senting a struggle for money. It is full time

that those elected to legislative functions,

were drawn more from the industrial and

scientific classes, and such a feature is sug-

gested by the economic trend of the best

technical literature of our day.

The present numbers are worthy of ex-

tended notice, replete with matter of interest

and importance, but the want of space pre-

vents more than this mention for the present

numbers.

Consular Reports, No. 149.

JUNE, 1892.

Consul Charles P. Williams, at Rouen,

France, contributes a short article of much
interest respecting steamboats, and describes
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the Louvre, a boat of 500 tons, 160 feet long,

and 800 horse power, that runs between

Paris and Nantes, by sea, canal and river,

all of which are traversed in the route.

This boat is driven by two screws set in the

hull aniidship forward of the engines and
within the vessel's cross section, so nothing

projects beyond the sides or bottom. The
screws are placed in pipes or covers and
the construction is one that if successful

should command attention. The Louvre is

driven at eleven miles an hour in the river,

which is as fast as is desirable.

There are lengthy reports on plate glass

manufacture in Bohemia, Austria, and Bel-

gium, but not from England where it seems

the makers refuse to furnish any informa-

tion. The Lancashire and Yorkshire dis-

tricts of England are peculiar in this

respect. Manufacturing processes are car-

ried on secretly so far as possible. This

spirit arose when competition with the

continent in various manufactures existed

a hundred years ago.

There is nothing new in the report of a

technical nature unless it be descriptions of

the very complete machinery employed in

Austria for grinding plate glass.

One of the reports in this section relates

to canary birds and their culture in Ger-

many. It is a regular industry in Hanover,

and amounts to 1,000,000 marks each year.

Two thirds of the birds reared are sent to

this country, estimated at about 70,000 a

year. A German importer in New York,

who manages the whole business, has thirty

people employed. He imports also about

5,000 red birds, 3,000 nonpareils, 2,000 indigo

birds, and 500 mocking birds, also deals in

sea lions from San Francisco.

The Technical Index.

This publication is a monthly list of sub-

jects of interest and use, selected among the

current writings on various subjects of a

technical nature, giving the number of

words, the authors name, and the price at

which copies of the articles are furnished by

the Technical Publishing Company of 53

Park Row, New York.

The scheme is not new but it is vastly

improved. The idea of an exchange bureau

of literature has for twenty years been grow-

ing all over the world, pursuing the inevit-

able evolution that everything useful must
pass through, and the present publication

represents it in its most advanced and com-

pleted state.

The articles are numbered consecutively

and are based on a unit of cost, that is, a

certain number of words is fifteen cents, and

a larger number or a longer article is rated

as two or more of these units, that is 30, 45,

or 60 cents as the case may be. This permits

the use of checks or tickets of fifteen cents

value that can be paid for articles.

The future will no doubt bring forth a

common use of this system, not only in the

case of authors and writers but for the

secular reader. The Technical Index is one

dollar a year.

Alkali Lands.

BY PROFESSOR E. W. HILRARD, UNIVERSITY
OF CALIFORNIA.

The present bulletin, an appendix to the

report for the year 1890, and a reprint or

second edition with added matter, is in this

second issue, evidence of its value to those

owning and cultivating lands saturated with

mineral salts.

Alkali lands are a sequence of infrequent

rains, or no rains throughout a considerable

period of each year. The same salts, sul-

phate of soda, chloride of sodium and

carbonate of soda, are found everywhere or

exist primitively almost everywhere, but as

Professor Hilgard says, are washed out by

rains, except in arid regions where the soil

water rises to the surface in the dry season

and is evaporated, leaving the crystallized

solids.

There are places we have examined within

60 miles of San Francisco, where the sur-

face was covered with a complete crust of

" alkali," broken into cakes or sections by

contraction, and vegetable life impossible.

The present treatise is to disseminate

information respecting the treatment of such

lands. The nature and effect of various

waters for irrigation, or in short, explains

what farmers and horticulturists should

know in order to successfully use alkali

lauds.

It will be sent on application to the Uni-

versity of California, or to the State Print-

ing Department at Sacramento.
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Local Notes.

The Union Iron Works will launch on Saturday, the fifth of

November, the U. S. Cruiser No. 6, to be christened the Olympia.

This, the fourth war vessel launched by the company, is of

5,870 tons displacement, 13,500 horse power, armor protected, and

to have a speed of 20 knots an hour. Her main armament will be

four 8-inch, ten 5-inch breech-loading rifle guns. The auxiliary

armament will consist of fourteen 6-pound, and six 1-pound rapid

firing guns, and four Gatling guns. The launch will take place at

11:25 A. m. on the date named. The next launch will be of the

battle ship Oregon, 10,200 tons displacement.

The Pelton Water Wheel Company, of this City, have issued a

fifth edition of their catalogue or general circular containing a large

amount of added matter pertaining to water power, and connected

hydraulic subjects. The book is very complete in every way, finely

printed, and has the exceptional merit of being written in the third

person, or as we may sa}^, in the impersonal pronoun, and thereby

escapes a defect almost universal in such literature. Advertising

literature has in other respects made wonderful advances during

some years past, and it seems strange that this obvious rule of good

taste and conventional usage is so often violated. The present cata-
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logue is by far the most useful issued, by any firm or company
engaged in this line of business, containing as it does voluminous

references of various kinds, and a large number of essays by differ-

ent people, that assist in a proper understanding of water power and

its accessories. It is 7 X 10 inches and contains 100 pages of

matter.

The Union Gas Engine Company, of this City, have issued a

special circular relating to launches and engines therefor, also

marine engines employed as auxiliaries on schooners and other water

craft to enable them to enter and leave ports, also to be used in the

case of calms at sea. The list of launches fitted up is more than

sixty, and the testimonials go to show a very satisfactory service all

around, which in the case of launches, is a marvel. In nine cases

out of ten such engines are to be cared for by people unskilled in

such matters, and the success of the company's engines, under the

circumstances, is an evidence of attention to all details. The com-

pany have made and sold over one thousand of their engines, so the

industry is one of first-class importance, and rapidly increasing.

We have watched the development of power-driven launches here

since the beginning, and by the law of " survival," the gas engines

are a long way ahead at this time.

The Fulton Iron Works, Messrs. Hinckley, Spiers and Hayes,

by accounts in the newspapers, have been settling here and

there all around the City, now, it seems, have definitely concluded

to go to the only real advantageous site of all, on the north coast at

Harbor View. The wonder is that some one or more of our

crowded engineering works have not long ago moved there. It is

the geographical entrepot of the City, with abundant land having

just the desired slope to the water. The maintenance there for

some years past of a public landing wharf is evidence that the

swell is not an objection of much importance, even with open

water, but if it were, other advantages compensate for enclos-

ing a basin by some kind of breakwater. For docking pur-

poses the advantages are obvious. A ''haul out" slip, for one

thing, would be continually engaged on yachts and the smaller craft

of the bay. The only direct seas are from north winds, which blow

only a few days in the year, and do not reach a gale oftener than

once in three years.
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It is reported that the Secretary of the Navy will recommend to

Congress the construction of a Government drydock at San Fran-

cisco, which, of all ports in the United States, most needs one. The
dock at Mare Island is for construction and repairing purposes, and

is not available the greater part of the time for cleaning vessels,

which is a frequent requirement in Pacific waters. The dock, if

made, will no doubt be on Government land, of which there is

enough, surely, and wTe hope to be spared from another case of pur-

chasing land for public works in this City. There are abundant

places on the north coast, or on the islands. The beautiful cove

above Lime Point on the Marin side, must fill all the natural con-

ditions required for a dock, in fact is a situation, all things con-

sidered, that should long ago have been put to some use. There is

protection, deep water, flat lands, and accessibility in its favor.

The Traffic Association of San Francisco, acting upon wiser con-

clusions, and perhaps on some suggestions given in this Journal,

have taken to transacting their business within their rooms, instead

of through the newspapers, and have prospered accordingly. Some
effects are now seen, and it is time, when the high seas are converted

to monopoly routes between here and New York. It is a sad com-

ment on our internal economy, that merchants in San Francisco

should send goods to England from New York, and then ship them

back here to save freight. Viewed in the abstract it is disgraceful,

indicating, as it does, the operation of regulations and circumstances

directed against the very existence of commerce and industry on this

Coast, and causes one to stop and consider what use a canal between

the oceans would be worth, unless safe from discriminating or

excessive tolls. If the high seas are impressed into service for exac-

tion, what could be done with an inland waterway ?

The Marshall Window Furniture Co., a manufacturing enter-

prise in this City, has suspended business, and we make the circum-

stance an occasion for saying that a great deal of money and dis-

appointment could be saved if we had here reliable consulting

engineers ; not only to pass on technical matters, but men skilled and

experienced in manufactures, and especially by wide observation,

capable of detecting the economical value of new inventions, and the

local circumstances favoring or preventing their manufacture. In the

present case, for example, an experienced mechanic, with some
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knowledge of market tendencies, and the ultimate merits of a spring

window-balancing device, would have saved the investment in this

enterprise. Some years ago there was written, for the Industrial

Notes of this Journal, an analysis of this spring window balance,

which had accidentally come to notice. The matter wTas not published,

because it was learned there was a factory here for making the

device, and the objects of the article might have been misconstrued.

It was simply to show that, among all mechanical devices, none were

more perfect than a counterweight, cord and pulley, and nothing

further was needed for balancing window sashes, also pointing out

that the change in the methods of manufacture to suit this device

were nearly impossible.

Comments.
The eight hour lawT recently enacted by Congress, is in keeping

with some other economic legislation of the kind, and is nearly a

century too late. It is nearly that long since wages and the prices

of commodities were fixed by law, and the present act may be called

a revival or "Renaissance" of the system. A law that stipulates

how many hours a man should work, should also determine if he

work at all, and also how much his wages should be. The latter is

indeed included in the Act, one may say, because in day wrork the

wages are paid for time or in proportion to time, one being a

measure of the other. There is scarce a doubt but that the incep-

tion and objects of such legislation is pure demagogism to catch

votes. If the Government works are to be operated on the eight

hour system there is nothing to do but to make such a regulation,

or continue it rather, without a special law to that effect.

The Government of Victoria finding themselves short of money,

have attempted to increase their revenue by raising the custom rates,

which since July last, has been about fifty per cent, on staple commodi-

ties. This may for a year increase their revenue but after that will no

doubt reduce it. The people there are strong believers in what is

called the protective system, that is to keep out imports so they will

be compelled to make all kinds of commodities in the colony, but

they also want revenue, and the query arises how they are to do both.

If importations stop, so will the revenue. The two things are dia-

metrically opposed to each other, and one or the other must be

given up. New South Wales has been experimenting with an ad
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valorem tariff of ten per cent., which by all accounts does not seem

to operate very well, and will no doubt be discontinued. The aspi-

ration of these Australian colonies to make all their own commodi-

ties, is natural in one sense and unnatural in another sense. What-
ever they have natural resources for can be made, otherwise not,

without loss and failure in the end.

If the savage nations of the earth were to search for some proof

that the English speaking races were no wiser than themselves,

they could point to modern advertising methods. There is some-

thing unaccountable in the fact, if fact it be, that the judgment or

choice of people can be influenced by the catch displays common
here and in England, especially in England, where the advertising,

considered in the abstract, would lead one to suppose the people,

were fools. We remember a remark made by a Swedish gentleman

who on first arriving in a London railway station, inquired in amaze-

ment who furnished all the display pictures there. When the mat-

ter was explained he said, " They must sell their goods very dear to

afford this." The latest thing there in the advertising way, is to

use the clouds. These are plentiful in England, and cheaper than

walls or hoardings. Views are to be thrown up with powerful

lanterns on the clouds, by a company that has patented the method.

It is a good rule and a safe one to never buy anything from a firm

that resorts to sensational advertising.

Out of some scores of calculating machines since the time of

Babbage, there is now for the first time some promise of application

for such machines. Several forms are advertised for sale, one of

them, which may be called a revolving or " circular slide rule" hav-

ing some new functions, possible by reason of a more extended and

complete adjustment of the scales than a rule permits. It is

difficult to say what the ultimate effect would be of an extended

application oi machine counting, perhaps none whatever, in so far as

substituting mental application, because those who employ the slide

rule, for example, never do so because they cannot compute without

it, but to save time and labor. In fact it is to be doubted if among
engineers who employ the system, there are any at all who do not

begin by analyzing the nature and principles of the process. In the

case of commercial machines for adding, dividing and apportioning

wages and so on, it may be different, but such can hardly be called

computing machines.
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In several of our contemporaries appear articles on the '

' want of

work," and views of the causes thereof, but no one concludes that

want of work is due to a want of consuming, and a want of con-

suming an inability to purchase, and the whole sequence of com-

mercial obstruction. The vigorous Caucasian produces at least a

third more than he consumes, and the surplus must go out to the less

skilled, or to parts of the world where natural resources are unde-

veloped or unsuited to similar production. This is the law of

exchanges, but when choked by shifting and augmented prices, or

by obstruction of any kind, then production must be contracted and

there is a "want of work." By such exchanges all countries

advance together, and purchasing power keeps pace with production,

and there is no want of work, no overproduction, which means high

prices and under consumption.

Professor Louis M. Haupt, an eminent, perhaps the most emi-

nent, authority in this country on the subject, says the Canadian

Government will soon have completed an inland waterway for

deep-sea vessels, from the St. Lawrence to the center of the con-

tinent, reaching all American Cities on the Lakes, and placing us

at a great commercial disadvantage. He also estimates that an

equivalent system on our side at a cost of 150 millions of dollars.

This is no fanciful picture. These waterways are a great fact.

There is a revulsion just now against railways and in favor of

waterways all over the world, but just how we are going to

construct great canals across the eastern end of the continent

against the railway interest, is a problem that even Mr. Haupt
cannot make clear, especially as no one seems nowadays to care

much about national matters of the kind. For such purposes we
need Congressmen elected

'

' at large
'

' not
'

' Representatives " of a

particular constituency ; National Congressmen we mean, who can

understand and deal with problems like the above.

In the great railway convention held at St. Petersburg, Russia,

in August last, it is significant to notice that the technical papers

presented were in the majority of cases by railway officials, who in

this country are not supposed to know much of anything of such

matters. Sir George Findlay, general manager of the London and

Northwestern Railway in England, treated upon "Permanent Way,"
Sir Andrew Fanbairn, of the Great Northern Railway, on " Crank

Handles;" Mr. Lambert of the Great Western Railway, presided over
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technical discussions. The French representatives were equally

learned on engineering points. We have in some cases in this

country elected engineers to railway management, but not many.

A. J . Cassatt, of the Pennsylvania company, for one. The capacity

of engineers for administrative work none will deny, but the objec-

tion to them is they deal with facts and figures instead of " finesse,"

consequently cannot cope in schemes, with what we call commercial
men.

The announcement that the U. S. Government have decided to

adopt the Krag-Jorgensen magazine rifle for the army is certainly

an unexpected circumstance, considering the amount of invention in

small arms and implements for their manufacture, devised in this

country. The statement is taken from a foreign journal, and if cor-

rect, admits of the question whether such decisions are arrived at

without such publicity as would bring about home emulation in the

case. If there have been competitive tests, they have been very

quietly made when one has to learn from a foreign source that a

rifle invented in Norway has been chosen as superior to any pro-

duced in this country. We reserve the privilege of believing that

the requirements of the army could have been best supplied by

American inventors, and that they should enjoy a full measure of that
'

' protection
'

' furnished by their own skill. It may be that our own
resources are not sufficient, but we do not believe it.

A drainage scheme in Florida, near Tampa, has been organized

in New York for the reclamation of lands along the St. Johns River.

The tract is over eighty miles long, three to twelve miles wide, and

the estimated capital required is $4,000,000. The land is covered

with, or formed of river silt and decayed vegetable matter, and will

be suitable for sugar cane or other crops such as the climate will

permit. There are unquestionably great areas along the rivers and

lagoons of the Southern States that can be reclaimed at moderate

expense, but there is the problem of malarious fevers to be dealt

with by those who live on and till such lands, there is also the

problem of uncertainty in respect to sugar cane culture. It is not

a profitable industry when the cane has to be planted each year. A
great many of the Louisiana plantations have been changed to rice

culture and have proved more profitable thereby. Between frost

and yearly planting the sugar industry has to be sustained by a

subsidy. There is more promise in beets at this time.
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Industrial Notes.

Modern steam-engine economy is illustrated by a circumstance

that happened a short time since, when the Buckeye Engine Com-
pany, at Salem, Ohio, telegraphed to Mr. A. E. Fish, their agent

here, to guarantee a horse power of duty with a consumption of 16

pounds of water per hour. It was, of course, assumed or stipulated

that the steam should be dry, and furnished at some initial pressure,

which we do not know, but the circumstance shows the wonderful

advance of five years pass. The Company named are responsible in

every way, and whether others will assume similar contracts we
do not know, but the circumstance in itself is remarkable, the

amount of steam or water being within less than three pounds of the

best results recorded for laboratory experiments.

The Australian Mining Standard gives an account of a vacuum
apparatus for dredging in the bottom of streams. Steam being

employed at 5 to 7 pounds per inch to fill a vessel, which is then

sprayed, the steam condensed, and the vessel filled with silt by suc-

tion. The Mining News, Seattle, proposes to investigate the matter,

but we think need not. The method would have answered in Cap-

tain Sarvary's time, but it is more than a century too old. No
one with any regard for fuel waste would think of such a method

now, even if any reasonable capacity could be obtained. Steam and

cold water applied in one vessel may answer for cases of emergency,

in what is called the pulsometer for example, but for continuous

dredging a regular centrifugal pumping plant of equal cost would do

more work and do it cheaper.

The failure of an iron bridge at Strathglass, in Scotland, which

fell or gave way before finished, and while the filling or roadway

was being put on, is the subject of much comment in our English

contemporaries. The bridge was 130 feet long, 18 feet wide, com-

puted to bear 37.5 pounds per foot of roadway. The girders were

130 feet long, of lattice form, and weighed each 47,000 pounds. The
top member had a section of 19.5 square inches, subject to a com-

pression strain of about 15,000 pounds per inch, which is, as

Engineering says, permissible, but there was no adequate provision
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to prevent " buckling," and this was the cause of the failure. The
limits laid down for rigidity of such compression members is that

their width should be from one twelfth to one fifteenth of the dis-

tance between supports, while in this case it was practically as 1 to

130., The principal fact in the case is, no doubt, that a responsible

firm bid for the wTork at ,£2,030, and the constructor of the bridge at

,£1,290, a difference of ,£740, or nearly 40 per cent. less.

The importation of hydraulic cement in this country is a reflec-

tion on our skill. The amount is about three million barrels

annually, and is sixteen per cent, of all that is made in Europe.

Here, in California, a number of attempts have been made to found

this business, most of them failures, and if we are to accept reliable

opinion on the subject, it is because of faulty processes, and the

want of intelligent care over the work. Fuel is dear, but not dear

enough to counterbalance transportation from Europe or from the

East, and natural materials are certainly not wanting. If chalk is

required, it could be brought here at a low cost as ballast. There is

a duty on it, but this, like the tax on quinine, was arranged on gen-

eral principles, and should be taken off, because no chalk is found

on this continent. We have always thought, without any chemical

knowledge of the subject, that " slickens " and chalk constitute ele:

ments for cement. Chalk and Thames mud are used at London, and

this latter named material is certainly no better than the debris

deposited here in the bay.

Messrs. Westing-house, Church, Kerr & Co., make the following

statement in some of their recent advertising matter :

"The compound engine, when non-condensing, so far from
possessing an economy superior to the simple engine, has been
decisively proven, ' much to the disgust of the stockholder,' to show
normal economy only at or about its rated power, and to fall off in

economy faster than a simple engine as the load falls off; moreover,

very much faster under the extreme light loads that are common at

times in many industries. This point is at last reluctantly admitted

by the more candid builders of such engines, most of whom now
advise against compounding for variable loads. The reason is in

their inability to divide the load and range of temperature propor-

tionately and automatically between the cylinders at all points of

cut-off. Hence the low-pressure cylinder expands its steam below
atmosphere under a moderately early cut-off, thus converting itself

into an air pump, and becoming a load upon the high-pressure cyl-

inder instead of a co-laborer with it. This point was distinctly fore-
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seen by the designers of the Westinghouse compound engine, and an
entirely new principle was worked out, making expansion below
atmosphere impossible under any load however light."

Mr. F. M. Rites' paper, read before the meeting of the Mechani-

cal Engineers held here in May last, made this matter plain. It has

proved itself by actual working in many cases.

Mr. Robert McGlasson, of London, who has, foi some time past,

been vigorously presenting a scheme for reversing the blades of pro-

pellers instead of reversing the engines of boats and steamers, has

contracted with Messrs. Priestman, of Hull, England, for the use of

his propellers. Messrs. Priestman Bros, are makers of petroleum

engines and launches, and as such engines are difficult to reverse, the

invention will succeed in their case if at all. Time will show how
nearly we are correct in assuming that no loose mechanism or mov-
ing joints can be successfully maintained on or about a propeller.

Between jar, salt water, and the inevitable "knocks" that propel-

lers receive, there is little chance of holding loose blades however

well the parts are fitted and however strong they may be. This far

petroleum engines have been reversed by means of gearing on the

screw shaft, or between the screw shaft and the engine, and this too

is by no means a desirable arrangement.

An inventor in England proposes a street conduit for an electric

railway, consisting of a trough with a slit in the top one and a half to

two inches wide for the trolley, the slit being covered over with a

continuous strip or bar resting on ledges at the sides of the slot.

This bar when in place presents a flush surface, and is flexible

enough to be lifted as the trolley passes along. The bar goes

through an aperture in the trolley frame, and is raised only two

inches or so at the extreme point, and falls back again as the car

passes. The invention is considered important enough to occupy a

good deal of space in the technical journals, but, we imagine, will

be found rather disappointing in practice, unless employed in streets

cleaner than any we have any knowledge of. The fact is that mov-

ing joints or adjustments of any kind at the surface of a street,

exposed to the traffic, mud, rain and gravel, are not likely to endure

for any time, besides the loose covering bar will, no doubt, " crawl

'

with the traffic and cause difficulty. The proposed system is the

invention of Mr. Brain, of Liverpool.
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Mr. Linforth, of French & Linforth, of this City, brought in,

recently, a common pipe "union," externally the same as the

standard fitting, but internally with a difference that goes to show
how small things are overlooked. These unions consist of three

parts, two thimbles and a screw-collar to unite them, but one nipple

has a collar of lead around its end fitting into a concave seat in the

other thimble. The face of the lead collar is spherical, and it comes

down to a fit, forming a perfect joint without loose packing. If

these unions had been invented twenty years ago there would have

been much time and profanity saved, not to mention leaks hard to

avoid with the common fittings of the kind.

In some recent experiments with current wheels, conducted by

Prof. Unwin, he concluded that the efficiency attained was about 11

per cent. He claims that the computable efficiency was 32 per cent.

,

but that 21 per cent, was lost in friction and by imperfect application

to the water. The apparatus was a chain with floats attached, and

unless there is some mistake the result is wholly discouraging. It,

however, conforms to what we commonly learn of the power of float

wheels, which never yield only a small portion of the power they

are expected to give off. The difficulty seems to be that the mobil-

ity of the water permits it, when not confined, to pass around the

floats without imparting but a portion of its energy.

The Day gas engine, arranged to compress the charge by its back

stroke, noticed in this Journal some months ago, seems to have, as

was then suggested, some points deserving attention. The only

feature that seemed questionable was driving out the spent gases by

the new charge, without, at the same time, wasting some of the

unburned fuel. This seems an insuperable difficulty, but if in prac-

tice such loss can be avoided, the Day engine is an innovation

that will soon come to the front. An impulse at alternate revolu-

tions, or driving one stroke out of four, is a very undesirable char-

acteristic of modern gas engines. It demands a double capacity in

proportions, and the motion or force is so irregular as to demand fly-

wheels of still larger proportions than the engines. The increment

of heat by increased explosions, as well as other conditions of the

method, seem to be overcome by the makers of the engine above

referred to. One peculiarity of the Da)7 engines is that they will

run equally well each way.
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We have received, from a friend in Sweden, a circular and

descriptive matter relating to steam turbine motors as constructed by

Mr. Gustaf de L,aval, .the inventor of the centrifugal cream-sepa-

rating machines. These steam impulse engines were an early inven-

tion of his employed to drive the cream separators, which are

almost the only machines in use requiring a speed approaching that

of the steam turbine, as it is called. We are not able, from the

drawings given, to understand how Mr. de Laval deals with the

steam in respect to expansion, but the subject, as a whole, we may
safely assume has been carefully studied in Sweden. We remarked,

some time ago, that, in so far as constructive scheming, the Dow tur-

bine, invented in this country, seemed to be the best of all, and the

wonder is that nothing has been heard of it for some time past.

Mr. Parsons, in England, is continuing his researches and experi-

ments, and has had the advantage of bringing to bear, from the

start, exhaustive scientific analysis of the impulse method as

applied to gases.

Mr. Josiah Dow, in a paper contributed to the Journal of the

Franklin Institute, Philadelphia, sums up the resistances in pumping
water with reciprocating pumps, and, in so doing, assumes that the

water in suction pipes follows the movement of pump pistons, stop-

ping and starting at the ends of the stroke, which is certainly

true in most cases but not in all, and it is not fair at this day

to apply such a rule. The investigations of Prof. Riedler have

disclosed these resistances in the fullest manner, and have led to an

avoidance of them in pumps made after his designs. When a pump
is working economically, the movement of the water can be com-

pared to that of a boat impelled by oars, the oars representing the

pump piston. In like manner a pump working imperfectly can also

be compared to a boat being rowed when it is stopped at each stroke

of the oars, the momentum being lost. The fact is, pumps need

reforming altogether, so the flow of water through them will be con-

tinuous and the piston act as an intermittent impelling agent to

maintain a constant flow. Then the piston movement can be 300 feet

or more per minute, instead of 100 feet as is common now, and the

capacity of the pumps would be increased accordingly.
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Miscellaneous.

The present construction of war vessels by the principal powers

is set down as follows : England, 10 ships, 134,200 tons ; France, 14

ships, 94,830 tons ; United States, 9 ships, 54,060 tons ; Russia, 8

ships, 77,520 tons ; Spain, 5 ships, 39,470 tons ; Germany, 5 ships,

24,400 tons ; an aggregate of 424,500 tons, which at $150 per ton,

with armament, makes up $63,675,000. These, it must be remem-

bered, are new ships in process.

In the great railway convention recently held at St. Petersburg,

Russia, where accurate statistics were presented, it appears that the

United States has 167,755 miles of line, and that the sum total of

all countries is 385,803 miles, so that about 44 per cent, of the

whole is in this country. The causes of this are many. This and

all new countries lack common highways which are the work of

centuries in the older countries, and we depend on railways instead.

The same remark applies to the improvement of water ways, which

was making much progress in this country at the beginning of the

railway era. Most of all however in this country has been favorable

laws and regulations to promote railway construction, and the hem-

ming in of capital that had no other domestic outlet. There is also

much in methods which are peculiar to this country that have

enabled railways to be constructed with small capital and j^et be

serviceable.

The Commissioner of Patents, in a recent decision, says :

'

' where

one has conceived an invention and discloses the ' essence ' of it to

another whom he employs to develop and perfect it, ' suggestions '

from the employee in the course of experiments and ' dependent on

the main idea,' will not, ordinarily, give the employee any rights as

an inventor.
'

' These are guarded words, applied to a problem far

from clear or settled. The qualifications found in the quoted words

above, shows how careful the Commissioner was to distinguish

between a case when the original had done no more than discovered

a "want" and suggested some way, or one way, of filling such

want. The circumstances in all such cases when set forth will indi-

cate the amount of inventive claim that exists on either side. There

is, as a rule, no difficulty as to fact, but there is difficulty in forming

any general " rule " by which disputes of the kind can be settled.
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On the first of this month there goes into effect in England, a

very important regulation respecting the taxes on patents. The
original fees remain without alteration, but the maintenance fees or

tax is reduced a third or more and payable in a different manner.

The first tax fee of five pounds sterling is to be paid five years after

the issue of the patent, and then continuing yearly, rising one pound

each year till the end of the term of fourteen years.

The Yuma Canal in Arizona, by which the Colorado River is

diverted through a tunnel, is the most extensive project of the kind

in this country. The scheme involves a canal 90 miles long, 100

feet wide at the bottom, and 12 feet deep. We imagine that there is

nothing more than a survey at this time, but the scheme is, no

doubt, in shape to be taken to England and sell. The purpose is

irrigation, and the area commanded is said to be two millions of

acres. Those who have seen the Colorado, at Yuma, in the dry

season will wonder where the water is to come from to fill a canal of

the dimensions stated.

The Corliss Steam Engine Co., at Providence, R. I., have

recently forged and finished an engine . main shaft, 26 feet long, 22

inches diameter, that weighs, with its integral fittings, 74,640

pounds. It is astonishing to know that facilities for such forging

exist in a steam engine works. The shaft is for a pair of triple

engines to drive a cotton mill, and will have a main pulley 28 feet in

diameter, that weighs 155,000 pounds. The dimensions we take

from an article in our contemporary Power, where the face of the

wheel, above named, is set down at 184 inches, or over 15 feet, which

is, no doubt, a mistake, at least it would not do for a shaft 26 feet

long.

The Pennsylvania Company, it is claimed, have decided that

metal railway ties or sleepers are more expensive than oak, and no

more will be laid. There are other objections than cost, but it must

be remembered that this proves but little respecting metal ties.

The Pennsylvania lines traverse for the greater part of their routes,

an "oak country," where superior ties are cheap and almost inex-

haustible. The Allegheny range of mountains and the slopes down
to river levels are covered with oak, and the price of timber is very

low. Few railways are so well provided. It is, however, doubtful

if for many }
Tears to come metal ties can be profitably employed in

any part of this country.
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The vastness of the world's marine is indicated by the losses

during the first three months of this year, of 183,400 tons of ship-

ping, equal to 1,000 vessels of 183 tons each, which is above the

average, because the number as listed is 284. Of these, 17,800 tons

were steel ; 81,000 tons were steamers. About one third of the ves-

sels were wrecked; 25,000 tons were never heard of after sailing

;

15,000 tons were lost in collisions. Only 35 vessels were broken up
or condemned.

A suit brought by a large iron works at Pittsburgh, against the

principal natural gas company there, to compel the fulfillment of a

contract to supply gas as fuel is likety to bring out many facts

respecting the supply of such gas that would otherwise be unknown.

Mr. Cummins, who seems to be thoroughly familiar with the sub-

ject, estimates the total quantity of gas in the twenty gas districts

around Pittsburgh at fifty billions of cubic feet. This is of course,

a guess, but is made up from carefully observed data. The gas is

collected in porous rock, and given off at a pressure of three to five

hundred pounds per inch. Formerly the wells were not throttled

when the gas was not required, but now this is done in all cases,

and a great saving effected.

The Baldwin Locomotive Works, at Philadelphia, have con-

structed two locomotives for a railway in Sweden, weighing 68,000

pounds, cylinders 16 X 24 inches, driving-wheels 53 inches diam-

eter. This order is creditable to the American makers. Swedish

locomotives, except a few, have been made in England, or at least

were down to a dozen }^ears ago. Since then we believe a few have

been procured from Germany. The main railways, or trunk lines,

in Sweden are owned by the government, and the feeders or subordi-

nate lines by private companies. The permanent way is hard to

keep in order during the Spring, when the ground thaws out, and

we imagine that American locomotives, being more flexible than

English ones, will give good results there.

The workmen employed by Krupp's, at Essen, in Prussia, have

erected a fine monument in memory of Alfred Krupp, the founder of

the great steel works there. Mr. Frederick A. Krupp, one of the

present proprietors, acknowledged, in an address, the kindness and

gratitude of the men, and, at the end of his speech said the firm had

given $125,000 to found a home for the invalided and infirm among
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the men, and the widows of those who died in the employ of the

firm. The men, 17,000 strong, then marched past the stand.

Industries, London, from which we copy this account, remarks

:

"Such a tribute is a contrast, indeed, to scenes in England and

America, between employer and employed." The name above

should, we think, be Frederick instead of Alfred Krupp.

A feature of much interest at the Chicago Exposition will be the

fleet of Columbus reproduced. His flag ship, the Santa Maria, has

been constructed by the Spanish Government in sixty-three day's

time. It is a grotesque-looking affair. Two other vessels will be

built in Spain at the cost of the United States Government, the

Pinta and JVina. The Sa?ita Maria is about 100 feet long, and her

tonnage 130. The vessels are to cross the Atlantic under convoy,

engage in a naval review at New York, and then be taken to

Chicago. It is hard to conceive now of the causes that developed

such an extraordinary design for sea-going vessels. With their top

hamper they would be blown to
'

' smithereens " in a North Atlantic

gale, and as to working to windward, no such thing could have been

thought of.

The immortal Captain Bunsby being dead, and no longer avail-

able to unravel knotty problems, we feel constrained to assume his

functions so far as to answer an economic problem we find in several

of our contemporaries, namely :

'

' There is no duty on anthracite coal,

but it is the subject of a gigantic trust. There is a duty of seventy

five cents a ton on bituminous coal and it is not "trusted.' " The
petroleum trust is also cited as an example where an import duty

does not support a trust. Our answer is, that a trust depends upon

the power of confining consumers to one market or source, from which

to buy. and as this can be done in the case of anthracite coal and

petroleum without a duty, because these things are not imported,

we fail to see where the query comes in. The difference is in the

means of shutting off the consumer. The principle is just the

same. No trust can be maintained in an}^ country in respect to

commodities that are in the open markets of the world, without an

import duty to protect the trust.

Some time ago there was printed in this Journal some account of

an engine by Bolton and Watt, made in 1813, that was in use down
to 1880 in the Bun Hill Brewery in London, but it now appears
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by a description and drawing in the American Machinist, that, there

is a similar engine in use in Savannah, Georgia, furnished by Watt
in 1815, that is yet in use and doing good service. It is a beam
engine of 90 horse power, the cylinder 30 inches bore and six feet

stroke, low pressure condensing, runs at 18 revolutions per minute

with 8 pounds of steam pressure. This is a very extraordinary

case. An engine 77 years in use and by no means a bad engine yet.

The design is symmetrical for a beam engine, except the connecting

rod of cast iron, which looks clumsy, but the strangest of all is the

analogy to our steam-boat beam engines, in respect to valve gear-

ing, condenser pumps and other features. The parallel movement

of the piston is produced by links on the well known Watt method.

It would be interesting to know something of the efficiency of this

engine compared with modern types, but nothing is said of this in

the description above referred to.

"Industrial Notes," in Engineering; London, has lengthened out

to one and a half pages of nonpareil, and in a late number begins

with a portentious forecast of the situation in England, which is no

better than here, perhaps worse, because strikes there are more per-

sistent than here, and more determined, if less violent and lawless.

In the note, above referred to, the claim is made that the forces at

work are like a volcanic eruption, and pervade all trades. There is

no use whatever of homilies on the causes of modern labor disturb-

ance. People drift with circumstances, and will continue to do so.

In all voting countries, where one man is as good as another, the

labor element have at command a force that permits almost anything

they want or demand, and they are fast preparing to elect their side

in several countries, and then will come the real struggle.

An inventor in England proposes, or has indeed applied, a

dredging machine that deserves attention everywhere. It is called

an eroding machine, that by rotary action digs up and pulverizes the

bottom, so the spoil is carried away by the current without lifting.

In one case 10,000 cubic yards were removed from the bottom of

the Witham River at a cost of one and a half cents a cubic yard.

The cost of removing the hardest boulder clay is estimated at five

cents a cubic yard. There seems no doubt that wherever there are

currents, even weak ones, there is economy in pulverizing below

water and letting the current do the lifting and carrying when
there is a dump or outfall for the debris.
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Mr. S. V. Powderly, President of the Knights of Labor, who
has been elected a member of Congress, has summed up that body

and its proceedings in a manner that should command public atten-

tion. The charges of T. B. Watson respecting intoxication, Mr.

Powderly says, are true and just as he himself saw the circumstan-

ces. The main point however in his description is a remark on the

"representative" system. He says: "An average constituency is

just as dishonest as its representative, for it requires that he drive

his fingers to the bottom of the national purse in order to dredge

the river next to his home ; to erect a public building over a town

lot, so that some speculator can sell the surrounding property to

good advantage."

Some years ago the California Electric Light Co. here fitted up

a Westinghouse air brake compressor pump, to clean their dynamos

by means of an air jet. The method was entirely successful and

can no doubt be applied with advantage in a good many other

cases. By a note in one of our exchanges it appears that the same

thing has been applied in Portland, Oregon, to cleaning railway

cars, and if practicable is certainly better than swabbing with water,

in this climate at least. In the matter of dust, water may seem more

effective because it plasters down the dust not removed, but it comes

up again when dried. For the running gearing of railway cars

there is certainly no way of so conveniently and quickly removing

dust as by a strong air jet, also the interior of passenger carriages

could be cleared of dust in this manner expeditiously.

The British have a very practical way of making the travelling

public foot the bills for improvements. There was, on and after

August 1st, of last year, a poll tax of one shilling a head assessed

on all passengers crossing the Channel between Dover and Calais,

for the purpose of constructing a new harbor and pier at Dover.

This seems an incredible proceeding as an Act of Parliament. The
French have the same right, provided they own boats in the traffic

there, and perhaps another shilling will be added at Calais, but the

main question is, if the works are constructed with the passenger's

money who will the works belong to. It is a tax on the world, so

to speak, because all nations cross there. It is, of course, something

like a port charge, but this is not usually assessed before the port is

made, because those using the improvement are the proper persons

to pay the tax. The scheme is unjust and illogical.
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The tunnel beneath the city of Baltimore to permit continuous

traffic through that city by the Baltimore & Ohio lines, is a stupen-

dous affair, for which six millions of dollars was provided, and

which sum will be much increased before the work is done. The
cost was computed on the basis of the Pennsylvania Company's

tunnel around the northern or western side of the city, but the new
tunnel is lower and has developed a great deal of water, requiring

the whole to be arched with masonry. Baltimore should be called

the Tunnel City now. It has more underground railway than any

other, and more than any is likely to have. The city is situated

between the commercial and political capitals of the country, so the

through traffic is enormous and fast. Nowhere else are trains driven

with so great speed, and there is no time for detours or water trans-

ferring, so the lines have to go under the city.

Messrs. Kscher Wyss & Co., of Zurich, Switzerland, have con-

structed a yacht of aluminium, 43 feet long, 6 feet beam, with

naptha engines, such as were adopted here at first for launches.

It is said to be a fine piece of work, and is no doubt, except

the engines, which may be fine also, but if no more successful

than they have been here, some other kind of motive power

will soon be wanted. The boat was built to the order of Mr.

Nobel of Paris, and from a drawing published, is by no means such

a graceful design as one would expect from a firm that builds fifty

or more launches each year. The present is perhaps the largest

boat made of aluminium to this time, and will prove nothing beyond

the affluence of her owner. The cost must be excessive, and except

as to corosion, we can see no gain in using aluminium for a hull.

The total number of artesian wells in the Western States, or

western half of the country, is given in the Census at 8,097, more

than one half of which are in California. Of these 3,930 are for

irrigation purposes, watering, on an average, 13.21 acres each.

The average discharge of wells is 54.43 gallons per minute, and

their average depth 210.41 feet. The average cost of each, $245.58,

and the total capital invested in wells is set down at nearly

$2, 000, 000, and is, no doubt, much more, if abandoned wells are

included. These statistics are not very reliable, because of the

difficulty of procuring facts respecting wells, but are as exact, per-

haps, as any that can be compiled.
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Electricity

DIRECT-CURRENT INCANDESCENT DYNAMO.
the; brush electric co., Cleveland, ohio.

The design above is one recently brought out by the Brush

Company for incandescent lighting, and is analogous to, but an

improvement in both constructive and electrical features over the

welkknown Brush generators.

The bearings of the armature spindle are shells, not split, pro-

vided with trailing collars for lubrication, and have the form and

arrangement that has been found best in high-speed machinery.

At first the makers of dynamos not being accustomed to high speed,

came far from providing for it in the bearings of their machines, not

that a dynamo is a high-speed machine by some other standards,

but far exceeded what was common in engineering works, and the

bearings were faulty accordingly.

The armature above, as may be seen, is nearly as large as the mag-

netic circuit. It contains thirty-six bobbins, and is made of

thin wound iron ribbon. The cummutator brushes are made up of
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thirty-six bars of pure copper. These dynamos are made in nine

sizes, from four to sixty horse power, and, as before said, conform in

all essential features to the Brush type, having a long spindle, with

lateral field magnets, reducing the machine to the smallest possible

dimensions in its cross sections, and distributing the mass parallel

to the axis of the armature shaft.

A NEW METHOD OF INSULATION.

The Washburn and Moen Manufacturing Company, of Worces-

ter, Mass., through the Pacific Coast Agency, in this City, sends the

above drawing from a photograph, showing the result of some tests

made to determine the endurance of insulated conducting wire made

by that Company. This wire is shown in Fig 3 above. The sev-

eral figures show the result with the different brands of insulation,

after a test which is thus described in the Boston Morning Jour-

nal of Sept. 10th, 1892 :

"A series of wTires, including the popular kinds of insulation now
in use, were joined together and firmly fastened to a board. The new
'

' Salamander '

' wire, which is being introduced by the Washburn &
Moen Mfg. Co., of Worcester, Mass., was joined in like position.

The sizes of all the wires were No. 14, Brown & Sharpe's gauge.

Then a strong current of electricity was applied, amounting in elec-

trical language to 125 ampheres, increasing to 140 ampheres. The
circuit of wires turned first red, then white hot, and the Salamander
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insulation alone stood the test, the others burning into crisps. The
heat was so intense that the wires actually fused, yet the insulation

of recent invention was not only unburned, but the rubber interior

surface retained its peculiar quality, thus showing that the heat had
not even caused deterioration."

This test was made in the Electrical Engineering Company's

laboratory in Boston. Other tests of a similar kind, and with like

results, by the Equipment Bureau of the U. S. Navy, also at New
York and Chicago, by competent authorities, leaves no question

respecting the extraordinary resisting qualities of the insulation.

The importance of the invention lies in the immunity from dan-

ger of fire by overheated wires, and we need but to recall the many
serious losses of the last few years to show the result of imperfect

insulation. The fire on the steamship City of Japan, and the lost

Western Union Building in New York, are two noteworthy

instances. This wire can be examined at the Company's offices, 8

and 10 Pine Street, in this City.

NOTES.

In the late meeting of the British Association, one attending

might have thought it an electric convention, because the electric

section consumed so large a share of the time. Not less than twelve

of the members presented papers, or made addresses, on subjects

connected with electricity and magnetism, and all the matter, as

might be expected, was new, or advanced, and of much interest.

Mr. Preece's paper on " Earth-Current Storms " was a marked con-

tribution. Nomenclature came in for another debate, and properly

too, because it is important that we have at least one science and

industry not saddled with irrelevant names borrowed from other
places.

A Hamburg firm, makers of electrical machinery and steam

engines, have brought out a dynamo and engine much nearer

together than has been done before. The spindle or shaft of the

dynamo is made with a crank at one side of the armature between

the journals and the engine connected there, avoiding a good deal of

expense, and saving space without incurring any objections that can

be seen. The common plan is to construct both an engine and

dynamo complete, set them on a bed-plate, and couple the two

together, but there seems no sufficient reason why there should be

two shafts, extra bearings, and a coupling, when, as in the case

above noted, the machine can be made altogether as a whole.
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Mining.
TIN IN THE MALAY PENINSULA.

[ From the Mechanical World.]

"Mr. Leech, an official in Perak, in a recent report describes a
new method of tin mining which is being adopted in that State. He
says the system of mining in Kinta, during the last year, has com-
pletely changed owing to the introduction into general use of short

wash-boxes. Up to the end of 1890 they were hardly known, now
they are used everywhere. The wash-box employed formerly was
30 feet long, and could only be used with a considerable head of

water ; a 6-inch steam pump could only keep two boxes going, and, as

a natural consequence, only land in the neighborhood of large streams
of water, or in which the owners could afford steam or water-power
pumps could be worked. Considerable capital was, therefore, neces-

sary to open a mine, and the only part of the land worth washing
was the karang or rich tin deposit, found at a depth of from 10 feet

to 50 feet below the surface. The introduction of the short wash
box has changed all this. The box itself is but 8 feet long, and
costs about 16 shillings. It can be put up wherever there is a pool

of water, instead of requiring a steam pump ; it can be supplied with
water by one man ladling with a kerosene tin, and instead of thou-
sands of dollars being spent on stripping the surface soil before the

karang could be reached, the surface soil itself is now washed in the

new boxes, the same water being used over and over again, and the
mining coolies earning from Is. 3d. to 12s. 6d. a day each. Five or

six men work to one box. Owing to the small quantity of water
used under this system thousands of acres of land, which were
formerly looked upon as unproductive, are now being worked, and
the amount of payable mining land in Kinta has become practically

inexhaustible."

THE DEBRIS PROBLEM.

The recent decision refusing an injunction to restrain the North

Bloomfield Mine from operating their works and property, is another

step in the endless law procedure that always follows special enact-

ments. If the courts are to be set up as an authority for methods

of restraining debris, its consistency when permitted to escape, and

so on, we are in the middle of a muddle which will have no end.

Under organic laws, the mining companies have a right to deter-

mine their own methods, and deal as they please with their own
property, so long as as they do not damage the property or infract

the rights of others. To determine this damage is as easy in one
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case as the other. It is the central problem of the whole matter
;

but it is not the province of a court of law to define methods of

restraining works, or set up a vague standard for debris that may
be discharged into streams. It would be an easy matter to have

declared the amount of solids per cubic foot that should be permitted

to escape, and thus remove the matter from the field of opinion and

uncertainty, to some ground that could be understood and acted

upon. The dispute, when reduced to its elements, is simply the

amount of suspended matter that can be discharged in tail water, or

sluice water, without damage to navigation or lands below the point

of discharge. This amount, if not known, is a proper subject to

be determined by experiment, expert opinions, or otherwise.

What the mining people really want, is no restraint. They want

to wash down whatever contains gold, and let the debris take care of

itself. If not this, they want the General Government to provide

means of arresting the debris by dams. On the other hand, the

farmers along the rivers, and those concerned in navigation, want

nothing put in the streams, not even the water fouled, so there is no

hope of any permanent settlement of the matter, except by recourse

for damages, under laws and procedure that have been established

for ages to determine such matters.

ORE CRUSHING.

The following, from the Engineering and Mining Journal, con-

tains some important suggestions :

In many low grade mines an increase in tonnage crushed with
an existing plant means not only a lower cost per ton of ore, but an
increased revenue, which in some cases may make a venture profit-

able which otherwise would prove a loss. It is remarkable, there-

fore, that a preliminary coarse crushing by means of rolls, before the
ore goes to the stamps, is not generally practiced. The only mill to

our knowledge constructed on this principle is that of the Huan-
chaca Mining Company, at Antofagasta, Chili. It is difficult to say
what the increased capacity would amount to, but it would certainly

be over 20 per cent. Experiments at the Hermosa Mill, Harshaw,
Arizona, proved that by screening the fine from the coarse, and
charging that separately to the pans, the crushing of the 20-stamp
mill was increased one fifth.

There are few mills using this precaution even ; both the mill-

man and the millwright are content to follow along in the same old
groove. A mill properly constructed would have rolls on a lower
level than the rock-breaker, crushing to say 4 mm. The crushed
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ore would pass through trommels, the finer go directly to the feeders

and the coarse back to the rolls again.

The cost of running and repairs on rolls crushing so coarsely is

merely nominal, while the benefit is pronounced. Not only would
the capacity be increased and cost per ton lessened, but the feeders

would require less attention and the discharge would be more per-

fect in either wet or dry crushing. It would not be out of the way
either to have fine screens below the coarse trommels, so that the
portion—no inconsiderable amount with many ores—might be sent

to the pans or furnaces, as the case might be, without passing
through the battery. It is almost time we should see some improve-
ment in gold and silver mills, as we do in other reduction works

;

for the former, though far from perfect, are built today from plans

twenty years old."

NOTES.

One of the daily papers in San Francisco recently contained a

column or more of matter devoted to the discovery of coal oil at

Sausalito, stating that sixty gallons of oil had been secured in

twelve hours. Engravings were made to show the environment of

the wonderful spring, and the story was copied in the E?igineeri?ig

and Mining Journal, the quantity of oil being set down at seventy

gallons in twelve hours. We pass this wonderful well twice a day,

and the fact of there not being a quart of oil altogether is not the

main one in the case, that relates to the value to be placed on such

news in a general way. There was, and is, certainly a little oil

exuding from the bank referred to, as there is in hundreds of

places in California, only this, and nothing more.

The Harney Peak Tin Mining Co. have, it is said, issued bonds

against their whole property for the sum of four and a half millions of

dollars to be expended in works. What provisions, if any, have been

made to secure a proper use of the money thus raised we do not know,

but if none, there is a chance, as a writer in Rapid City, South Dakota,

says, that the money will find other uses. The Harney Peak Com-
pany is an English one, or at least the money expended this far came

mainly from England, and it is likely that any tin mine bonds sold

there will be closely scanned at this time. The long and short of

the whole matter is that the tin ores of this country are not rich,

and even if the}' were, it will be hard to reduce them at a price to

compete with Australia, and other sources. The investments for

plant will be a great deal more, so also management and expense.

The labor would no doubt be the cheapest element of all, supple-

mented as it might be by improved apparatus and processes.
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The invention of Alexis Janin, of this City, for the amalgama-

tion of silver ores, is thus declared in the specification of his patent,

No. 481,031, of August 16th, 1892 :

'

' I have discovered that finely-divided metallic copper, or cement
copper in such condition as it is obtained when precipitated from the

solution of a copper salt by metallic iron, has a powerful effect in

desulphurizing and rendering more easily amalgamated sulphides of
silver when added to and stirred together with ore containing those
minerals, and in the presence of an acid salt—such as alum or other
salt of alumina—or of ferrous chloride or sulphate, or chloride of

manganese. Other acid salts—such as sodium sulphite and bisul-

phate of soda—also promote the desulphurizing action of the finely

divided copper, and the subsequent amalgamation of the silver by
mercury. It is essential that the copper be present in the finely

divided condition described, as copper-filings or larger pieces of

copper would not have the same effect. I apply these facts to the

amalgamation of silver ores in pans."

THE TJ. S. SIGNAL SERVICE.

Through courtesy of Lieut. J. P. Finley, U. S. Army, chief officer

in charge, the editor had, last month, the privilege of looking over

the offices and apparatus of the U. S. signal station here.

This system is one that derives its importance, and also its possi-

bility, from the wide expanse of our country, and the lines of longi-

tude and latitude covered by its stations ; not that meteorology is

local or national, except as to the daily phenomena that arise,

because the science covers the atmosphere of the whole earth, with

its constant mutations of temperature, movement, course, and force.

The system of observation, as conducted in this country, is one

of which we may well be proud, not only because of its chief

development here, but because it is a useful and important branch

of public service conducted on a scientific basis, by men far above

the plane of personal interests, and like some other departments, the

Army Engineer Corps, Coast Survey, for example, stands as a

proof that all we need in order to secure a pure and efficient Civil

Service is to remove it from trade and private interests by placing it

in charge of educated and competent men, selected by fitness and

retained when successful. Whenever the national or public service

is brought in contact in any way with prices, values, or trade, or, in

other words, private interests, it sinks at once to what we call " poli-

tics." This was the first thought in looking over the Signal Service
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offices here, and is a key to the unselfish care and accuracy of all that

is done.

Perhaps no better way of indicating the extraordinary nature of

the Bureau will be than to explain that while waiting for Lieut.

Finley's arrival, some ladies called at his office to inquire if the

time was propitious for setting out on a journey to England. We
were amazed at this, and still further, when the chief officer, without

the least reserve, advised them respecting the circumstances, just as

he would the latitude and longitude of the course.
'

' There is,
'

'

said he, "a storm passing over the North American Lakes. It is

now at Chicago, where the wind is moving at thirty miles an hour.

It will be at New York tomorrow, and cross the Atlantic in about

three days. You can cross the Atlantic in the tail of this storm

without discomfort, or you can wait for similar circumstances later

on, of which you can be advised." This was, in substance, what

was said, and when thought over, together with the vast commerce

moving around the coasts of the continent, depending more and

more upon information furnished by the Bureau, one can realize the

practical and commercial value of the observations.

Seated at tables are telegraph operators in direct and continuous

communication with stations all over the United States. The
slightest change in barometrical pressure, temperature, force and

course of winds is at once known and recorded in charts, on which

isothermal and other lines of averages are drawn, The whole

country, from Puget Sound to Maine and Florida, is in a sense

under the eye of the observer, or rather it is as though he were

present in all parts of the country at the same time.

On the roof of the building is mounted the '

' first movers, " so to

speak. Here are aerometers to show the strength of the wind
;

vanes to indicate its course ; barometers to measure the pressure
;

thermometers to record temperature
;
gauges to measure rainfall

;

apparatus to record sunshine, and also humidity ; but the strangest,

part of all is the extraordinary means employed in transmitting and

recording these functions, which in most cases are traced in the

form of diagrams on paper moved by clock work, and divided into

spaces for time, intensity and so on. This is done, as most other

things are at this day, by electricity. The readings from the roof of

the Phelan Building are, in a sense, the same as those from Omaha or

Boston, except the local data must be collected and made up, while

that from distant stations comes in the form of a code of sums and

averages, ready for entry on the charts.
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The results are graphically laid out, manifolded or printed in the

offices, to be forwarded to Washington, and are given out here wher-

ever they have value or interest. General conclusions from the data

are given to the press, and appear each morning, as all know.

Nearly all storms move from the west to the east, and the San

Francisco station, with its branches to the northwest, thus becomes

the initial one in respect to the whole country. It was the import-

ance of this station, and in view of important meteorological gen-

eralizations commenced by I^ieut. Finley some years ago, that has

led to his being stationed here permanently, or at least until his

projected work is completed. He is now preparing to move his

apparatus and offices to the top of the new Mills Building, where the

circumstances are more favorable for conducting observations.

BOATING IN SAN FRANCISCO BAY.

Accidents with sail boats on -the Bay of San Francisco indicate, in

most cases, an enormous stupidity on the part of those who own,

hire and operate them. This stupidity consists in great degree from

a supposition that anyone who has had some experience on the

water can manage a sail boat here. This is a mistake. The faculty

required, even where circumstances are favorable, is inborn, and not

learned. It is that of holding constant attention on the manage-

ment of a boat. The best sailors, that is, those who can sail a boat

best, are just as likely to meet with an accident as a tyro if they

lack the faculty of constant watching.

One can detect, in a few minute's observation, the man or boy

who will capsize a boat. The safe one is oblivious to all but his

sails and tiller, he takes no part in conversation. If a steamer

passes he scarcely sees it. His running tackle is all free at his feet,

no "kinks" in it ; he is taciturn and sour— don't hear jokes, and

only glances away from his charge to observe squalls on the water.

When the boat is struck by a puff or squall he has '

' luffed
'

' to

meet it, or the sheet rope runs out unobserved.

The dangerous man, who is often a good sailor or one experienced

in ship matters, engages in conversation. He points out places

of interest, and is "one of a party ;

" managing his part as though

it was a commonplace amusement, and turns the keel of his boat

up to the sun.
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People who have the faculty of watching a boat commonly know
it themselves, but not always. To be caught a time or two is apt to

warn one there is something wrong with their sailing faculty, and

they have no right to take others out in a boat and endanger their

lives. When one is to go out in a boat, the problem is not so much
as to whether the person in charge is a sailor as it is, have they the

" sailing faculty."

It requires years to learn the bay around San Francisco, not so

much the water as the wind, which is torn up by promontories,

cliffs and canons. It may blow in almost opposite directions within

a distance of 100 yards. At certain hours, and with certain weather

symptoms, it is safe to go one place, and not safe in another. The
currents too, are a patch work, following tortuous channels imping-

ing here and there with vast whirlpools on one or both sides. There

is no constancy in these currents. They vary with the height of the

tide, the volume of water coming from the rivers, the wind, and

sometimes without any discernable cause whatever.

The height of waves and their violence depends on whether the

wind is with or against the currents, also on the pendulous or vibrat-

ing motion caused by obstructing spits, buried rocks, or velocity.

Every few hours all this is changed, so that it becomes the work of

years to " learn the bay," as it is called.

The best boats for practical purposes here are small ones, strongly

built, not more than twenty feet long, that can be sailed by one

man. The cat boat, or plunger rig, is best, because a gib " bags"

in the wind like a lug sail, and will not fall off when struck by a

squall, besides two sheet ropes cannot be safely handled in a small

boat. All running gear should be free beyond possibility of

mistake, and for summer the amount of canvas should be at least

a third less than for winter, and half as much as can be carried

where there is a low shore line and steady wind, as on the Atlantic

Coast.

A gaff sail is preferable for one reason. It yields at the peak,

and is that far elastic, but on the other hand must have less area,

because there is more of the spread above, or the sail is higher. The
triangular, or "leg of mutton," sail is, perhaps, best of all, especi-

ally if there is a short metal gaff, of twelve inches or so in length,

that will, by its gravity, bring a sail down quickly when the halyard

is let go.

In respect to provision against danger, it is not safe to carry bal-

last not counter-balanced by buoys of some kind, in other words, no



846 BOATING IN SAN FRANCISCO BAY.

boat should sink if capsized. This should be a rule in all cases,

and boats should have an open rail around the gunwale so that if

capsized there will be a means of hanging on. One can stick there

toes into or under a deck rail, and then lay over a capsized boat,

but cannot hang to a slippery bottom with their hands alone.

Another safeguard in sailing small boats is an elastic sheet rope.

This, so far as known, is an invention of the writer, and is almost

complete security against squalls, besides permitting a boat to

work much better in rough water. It consists in placing in the

sheet rope a spring of India rubber, or coiled wire, which is better,

that will extend from two to three feet under all the sail will stand.

The effect of one of these sheet springs is marvelous, a boat handles

in a totally different manner. The comfort and ease of handling is

quite enough to warrant the use of the device on all pleasure boats,

while the safety from capsizing by squalls is almost insured.

The true boat for San Francisco Bay is a Swedish one, developed

by thousands of year's experience under the same conditions that

exist here, that is, bluff headlands, broken winds and squalls.

They are queer looking crafts, and would be refused entry in the

clubs here, because of their unsymmetrical appearance and general

uncouthness. They are commonly about two and a half "beams'

in length, of oak and lapstrake built, so as to give great strength.

The typical Swedish boat is fastened with wooden pins, and nearly

all parts are varnished with Stockholm tar, a kind of pitch resem-

bling rosin, and very suitable for the purposes. Dutch galliots are

sometimes finished in the same manner. The main peculiarity of a

Swedish boat is its capacity for handling. The keel, which is very

deep, is commonly no larger than the beam of the boat—is, in fact,

a centerboard— and the effect is that a boat, when runnning free,

can be turned completely around in a circle twice the boat's length

in diameter.

The most daring races to be seen anywhere are the ' 'Whitehall'

'

regattas in San Francisco Bay. These are sailed in small row boats

called Whitehall boats, generally before the trade winds, run-

ning free, with sprit sails. If a boat capsizes she is righted, baled

out and goes on again. It is a dangerous amusement for any but

expert watermen.
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LABOR COST OF COMMODITIES.

Dr. Raymond has, in the Engineering and Mining Journal, been

presenting some very able articles dealing with what may be called

the ethics of labor and wages, and thereby, we fear, is wasting laud-

able effort in so far as any practical reform, or the amelioration of

existing circumstances. It is a bold charge to make, but, as a mat-

ter of fact, not one in twenty, at this day, considers the legal or

moral equities in the case, nor indeed for anything connected there-

with, except the promotion of what they conceive to be their own
interests. There are no premises for people to consider from,

because the value of work is not known, and the rate of wages is

regarded as a matter of accident.

This we say in no disparagement of Dr. Raymond's views, and

the manner of presenting them, but only to point out that interests,

and a sense of justness, must be set up in the contest. The most

practical, and as we contend, almost the only feasible method of

dealing with the disaffected labor of our day, is to, by every possible

means, ascertain and publish the labor cost of commodities of all

kinds, in other words, arrive at the real value of what men do, and

then throw the responsibility on them ; do away with time hiring

in all possible cases, leaving labor to stand on its own foundation

and show for itself.

It is true that, in this and other countries, there is the

impediment of changing prices, due to the obstruction of commerce

and markets, but even this might be, and has to some extent been,

provided for. Wages now vary in a wonderful degree, but it will be

found on investigation they keep very close to product, in fact must

do so by the fundamental laws of trade.

The three components of production, that is material, labor and

expense, must be nearly the same everywhere, otherwise there

could be no such thing as neutral markets or universal trade.

Wages may be high in one country; where material and expenses are

cheap, or low in another country where material and expenses are

dear ; but these components must balance in order to produce sale-

able commodities in the world's market. When the relative cost or

price of these components is known, then the mystery of wages will

disappear, and no workman of any sense will demand more than his

share, or strike because he thinks the profits of capital are greater

than the^ should be.



848 DECADENCE OF STEAM ENGINES.

What can be expected so long as the labor cost of commodities is

not known, and is indeed concealed ? Workmen assume unfair deal-

ing with them, and their employer is not in a position to show the

contrary. The facts are wanting, and this leads to suspicion and

erroneous opinions on the part of workmen, resulting in strikes,

union compacts, and assumptions that are not only unjust but

impracticable.

We have, in these pages, pointed out, a good many times, how
the labor in works could be set off by itself and made responsible,

not only this, have explained how this is done successfully in some

cases. The idea is not a chimerical one, but only common sense

and just to all concerned. The method must come sooner or later,

because labor must be dealt with by reason, and that sense of fair-

ness which all men admit. Force will not do, its time is past. In

the words of Carlyle '

' The true epic of our time is not arms and the

man, but tools and the man." Substituting " reason " for " tools
'

in the above, and we have a true statement of the circumstances

of our time, and we have faith enough in workmen to believe that

not one in twenty would demand wages not produced by their work,

or to be taken from that part which, by justice belongs to an honest

employer.

As industry is now carried on, except in a few cases, workmen
have no means of knowing what their labor produces, or what it is

worth to those who employ them, and naturally set an exaggerated

estimate of value on their services. What we need is evidence to

show the truth, or error of this assumption ; such evidence must

come from learning the labor cost of commodities.

DECADENCE OF STEAM ENGINES.

Periodically we are treated to a homily on the decadence of the

steam engine. Decadence is a popular theme, not only for steam

engines, but other established things, and if one will notice, in this

day of progress, there is nothing useful passes out of use. Prognos-

tications in respect to steam engines are not confined to the unthink-

ing, or the unskilled, on the contrary have been " figured out " scien-

tifically, so to speak, but all such conjecture has the narrow premises

of a difference in the cost of heat generated from different kinds of

fuel.

At this time, because gas engines and vapor engines are compar-

atively a recent invention, the price of their fuel has not adjusted
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itself to that of the steam engine. They are all heat engines divi-

ded into two classes, internal and external combustion engines.

One using a finer and more concentrated form of fuel, because

burned in the cylinders ; the other using coarse fuel, burned under a

boiler separate from the cylinders.

The result will, most likely, be that these finer kinds of fuel,

such as gas, petroleum oils, and its products, will rise in price to the

same level as coal, or in proportion to the heat they contain or will

give out. They should, in fact, rise to a higher price, and doubtless

will, because of certain conveniences of transportation, use for power,

and other purposes. The coarse fuel engine, the steam engine, will

no doubt continue to fill its place so long as we depend upon heat

engines for power.

There is warrant for such an assumption in the remarkable

improvements made in steam engines during twenty years past, and

which, for anything now seen, are to go on. The horse power per

pound of coal per hour is plainly in sight, and if attained, will,

perhaps, mark the limitations of the steam engine, in so far as the

cost of power derived in that manner, but there are other considera-

tions, such as internal lubrication, or internal working without lubri-

cation, and low temperature, that will favor the steam method, even

if its economy is, in a degree, surpassed.

POLITICS AND TRADE.

This Journal has nothing to do with what is called "politics,"

except as the '

' art
'

' that passes by that name is obtruded into the

industrial and commercial interests of the country, a function which

we have always contended does not belong to the Government fur-

ther than the protection of property and personal rights therein.

We have also contended and believe that whatever is undesirable

and bad in our civil service is the direct result of its being concerned

in and interfering with prices, values and trade, or in other words,

with private interests.

Departments of our public service not connected with trade, are

pure, efficient and an honor to the Nation, but just as soon as any

function of the Government is directed to
'

' person '

' instead of
'

' people,
'

' then begins that system of disorder, discontent and cor-

ruption which is found in all countries in the same proportion that
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their governments interfere with personal and private affairs by the

enactment of special and sumptuary laws.

We are now on this Coast experiencing some of the effects of

disturbance in prices and the affairs of commerce. Had our trade

been let alone, without petty bickerings with British Columbia,

Chili, Australia and Hawaii, we would now be enjoying a full

measure of business and thrift, especially if the Government, instead

of its meddling policy abroad, had spent the same energy in pro-

tecting our rights at home against the rapacity of transportation

companies by land and water.

The economy of commerce is obscure, and so hedged about

with personal interests that it is nearly impossible to secure impar-

tial regulations of any kind that relate to it, and the nearest

approach to wholesome legislation is that which lets commerce

alone. This is our creed, applicable alike to strikes of workmen,

coin with a legal value, imposts, subsidies, government loans or

government "anything," that interferes with personal rights and

the fundamental laws of economics. These will go on and assert

themselves in the end, irrespective of Congressional enactments.

This is the doctrine of personal rights and justice between man and

man, founded also on the claim that there is no knowledge of the

industrial interests of the country that can enable useful legislation,

a matter proved by the fact that idleness, disorder and poverty

do not diminish, as what we call civilization, increases.

In the progress of science and industrial art, one sees men pur-

suing constantly a search after
'

' truth.
'

' Turning to politics we
find just the opposite, either a dread or disregard of truth ; so much
so that a serial publication or book that attempts to deal impartially

with '

' facts
'

' is not read and not wanted. This sets up a line of

difference that shuts out the best class of people from political

offices and breeds a contempt for all parties, on the part of those

most worthy to administer the legislative and executive functions

of government.

HYDRAULIC POWER DISTRIBUTION.

It is possible that, in a good many cases, where the water power

of streams is to be transmitted, that water itself is the best medium
to employ. Prof. Unwin, in his late address before the British Asso-

ciation, explained that in both Zurich and Geneva, Switzerland,

there are extensive systems of power distribution by pumped water.
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The following extract is from his remarks, sums of money being

converted from pounds to dollars :

" In 1871, soon after the completion of the earlier system of low-
pressure water supply, Col. Turrettini applied to the municipal coun-
cil to place a pressure engine on the town mains for driving the fac-

tory of the Society for Manufacturing Physical Instruments. The
plan proved so convenient that nine years after, in 1880, there were
in Geneva 111 water motors supplied from the low-pressure mains,
using 34,000,000 cubic feet of water annually, and paying to the
municipality nearly $10,000 a year. The cost of the power
was not low. It was charged at a rate equivalent to from $180 to

$240 per horse power per 3
7ear of 3,000 working hours. But even

the high price did not prevent the use of power so conveniently
obtainable.

Since then a high-pressure water service has been established,

the water being pumped by turbines in the Rhone. From this high-
pressure service power is supplied more cheaply. On the high-pres-

sure system the cost of the power is about 14 cents per horse power
per hour, or $40 per horse power for 3,000 working hours.

In 1889 the annual income from water sold for power purposes on
the low-pressure system was $10,425, and on the high-pressure sys-

tem $22,500. On the high-pressure system the receipts in 1889 were
increasing at the rate of $4,400 per year.

In 1889 the motive power distributed on the high-pressure sys-

tem alone amounted to 1,500,000 horse power hours, there being 79

motors of an aggregate working power of 1,279 horses.

In Zurich there is a quite similar system and power, amounting
to 9,000,000 horse power hours in the year, distributed hydraulically

to various customers, who pay a rental of $6,000 per annum. It

will be noted that all this power in Geneva and Zurich is obtained

from water which has been pumped, and it is the low cost of the

water power that does the pumping which makes this possible.

But, further, in both Geneva and Zurich the whole of the dyna-
mos supplying electric light are also driven by turbines using
pumped water. The convenience of this arises in this way. The
fall obtainable in the river in both cases is a small one, and varies.

Large turbines are required, and these cannot work at a constant

speed. Further, it is expensive to use these large low-pressure tur-

bines to drive directly dynamos which only work with a consider-

able load for a short portion of the day. The low-pressure turbines in

the river are, therefore, used to pump water to a high-level reservoir,

and they work with a constant load all the 24 hours.

From the high-level reservoir water is taken as power is required

to drive the dynamos, and the turbines driving the dynamos are

small high-pressure turbines, working always on a constant fall at a

regular speed, and easily adjusted by a governor to a varying load.

The system seems a roundabout one, but it is perfectly rational,

effective and economical."
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Duplex Pumping Engine.

DOW STEAM PUMP WORKS, SAN FRANCISCO.

PUMPING ENGINES.

The pumping engines, illustrated on the present and next pages,

show new and modified designs of the Dow pumps. The valve-

actuating gearing has been simplified, and housed in, so as to be pro-

tected, and to ayoid finished parts, which are always undesirable

about water pumps, or the engines to operate them.

A recent visit to the works disclosed a system of implements and

special tools unusual on this Coast, and rendered possible by a toler-

ably systematic manufacture. It is typical of what might be done
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Compound Duplex Pumping Engine.

DOW STEAM PUMP WORKS, SAN FRANCISCO.

in an}r or all branches here if there was a market wide enough to

permit uniformity, or some measure of uniformity. The circum-

stance called up some thoughts of the very strained conditions under

which both our manufactures and commerce are laboring on this

Coast, and wThich wTe comment upon elsewhere in the present num-

ber. Here it will be proper to say that in any line of manufactures

wherein even a modified degree of uniformity of product is possible,

will be found a corresponding tendency to those organized methods

prevailing in the Eastern States.

We also notice, in the Dow Works, some modification of Eastern

machine tools arranged according to instructions given here, that the

makers will do well to follow in future for all implements of the

kind. Makers of machine tools have learned a good deal from this

Coast, in the way of having their work pulled to pieces in legitimate

use. Cutting is done here in all the various operations at a more

rapid rate. The class of work done, and the higher rate of wrages,

demands this, and it is done accordingly.
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THE STATE UNIVERSITY.

If it is not presumptuous to offer a suggestion respecting the Cali-

fornia State University, we will point out that to meet the require-

ments, uses, and ideal of the people of the State, the trend of edu-

cation there should be strongly toward the natural sciences. We well

know the prejudice, that exists among what are called scholarly

people, toward everything exact, and we are uncharitable enough to

ascribe such prejudices to an inability on their part to cope with and

understand anything so inflexible as mathematics and the formulae

of science.

The last ten years has brought about a great change in the

status of the sciences in respect to what is called learning, and much
to the surprise of the inexact or ideal school, technical literature has

come forward to a first place, clothed itself in a garb as polished and

complete as any in the world, and has not only trenched upon, but

actually occupied a place in the domain of letters ; has also allied itself

with the physical, mental, moral and social environment of people

in a degree that promises in the near future to relegate classic

learning to the position of an accomplishment, rather than a branch

of modern education. In selecting a President of the University,

therefore, no matter what his learning may be in other branches, the

more the better, but first and essentially he should be a scientific

man, not a dabbler in " pure science " so called, but qualified in the

exact sciences in so far as their mathematical basis, if not application.

The arguments that have been heretofore directed against utili-

tarianism must be abandoned at this day. The useful and exact

cannot be set off from the ideal, they are the parts of a whole, with

the realistic predominating, because on that must rest and depend

life, health, and means of enjoyment.

There is also to be considered the popular view of the objects

and aims of education in a State University. No policy should or

can long exist contrary to what is expected and provided for. A
portion of the people, a small portion, desire that the curriculum

should include the classics and what we call polite learning. The
great majority attach more importance to studies entering more

nearly into the practical affairs of life.

The paper of Mr. Stetefeldt, presented elsewhere in this issue,

also the discussion thereon, in which Professors Marks and Smith,

of Stanford University, took a part, indicates the trend of opinion

on the views we are trying to present.



RAILWAY TERMS. 855

RAILWAY TERMS.

It is a duty of everyone writing upon technical matters to keep

their terminology within some bounds of relevancy. Our names

are bad enough at best, and many of them, translated by our

own standards, are nonsense. Among these are many railway terms :

" smoke stack," for example. What has a chimney, the true name,

or smoke pipe even, to do with a " stack ?" Why " stack " in any

case? Then again "track," meaning "way," or, as the English

say, " permanent way." "Track" is shorter, but means something

else, as stack does. A track is an imprint of the foot, or a mark left

by something that has past along, but is not two iron rails, or a
'

' railway. " " Railroad '

' is another. There is no " road '

' in the

case, that is something else. "Way" is the true term, a good old

name ;

" veg " in German, short and relevant, hence railwa}^.

A " station " is a depot, and a " depot" is a station. We hear

of freight " station," and passenger "depot." It is easy to under-

stand that these names are reversed. Anyone can see that. " Car"

is a slangy contraction of carriage, applied alike to passenger car-

riages and freight wagons. There is no objection to the name per-

haps, but it sounds slangy to a foreigner who is learning our

language. There are "frogs," "switches," and "cowcatcher," with

a lot more of such names, as unnecessary as they are irrelevant.

It is very difficult to account for the use of irrelevant names,

when the true ones are shorter and in every way better. We
have had some experience in assisting to translate such terms into

other languages, and remember the perturbation of a Swede,

who once found a ' * dog '

' among American implements ; also a

bridge to "carry" certain tons to the span. "But," said he, '' the

bridge does not move ;
" sustain was substituted, and all was clear.

"Wrench" caused a fruitless search in the dictionary, where it is

only a verb. "Key' settled that case. "Drill" for a drilling

machine, and "planer" for planing machine, was made clear, but

could not account for a lathe not being called a
'

' turner,
'

' which

would be a parallel.

There is a commercial bearing in this matter, as well as an

etomological one, and as the
'

' tendency ' is always to wrong

names, it is, as before said, a duty of everyone, as far as possible,

to avoid slangy terms which have only a local meaning, and which

usually belong somewhere else and apply to other objects.
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EXTRACTS FROM A NOTEBOOK.
[by "techno."]

No. XVIII

A STUBBORN PEOPLE FRANCS AND FLORINS HOLLAND TAKEN
BY THE DUTCH A RATIONAL BATTLE EMIGRANTS

NEED NOT APPLY.

We made our way from Liibeck to Rotterdam,

which, in many respects, is the principal "dam" in the Nether-

lands. How many there are no one can tell. The word is synony-

mous with our word " dam," and means a water barrage in a river

or estuary. Rotterdam is at the mouth of the Rhine, or mouths

of the Rhine as one may say, because it splits up like our Missis-

sippi River. Rotterdam is a kind of commercial outpost of

Germany, a place of landing goods for the Empire, and the wonder

is that this Dutch country has not been somehow merged into the

German Confederation—then again perhaps not, when we come to

read of the stiff-necked nature of these people, who have never been

subjugated after an infinite amount of trying by great powers, nota-

bly Spain in the wars of Philip II.

It is curious to think of, and to know, the energy and indomit-

able spirit that has, in the past, characterized these people of

Holland, or the *
' hollow land,

'

' meaning also Netherlands, or

' Nederlands," the lower lands. The name is relevant, very much
so, because a great deal of it is lower than the sea. In fact, a great

deal of it is sea
'

' pumped out,
'

' as my Uncle says. Haarlem Meer,

or the Sea of Harlem, was pumped out forty or fifty years ago.

A portion of the Zuyder Zee (Cider Sea) has been recently pumped
out, and in both cases a county or so gained. These pumping
appliances of Holland are wonderful, both in number and extent,

always of extreme simplicity and efficiency, and this is the principal

engineering work of our day in Holland.

In times past this country was a center of the mechanic arts.

Peter the Great came here to learn ship building, and some indus-

tries have lasted until now, but none that require much power.

Some of my Uncle's views here will be in place, and better than my
own, at least more comprehensive. I have a note as follows :

" Holland," said he, " is the queerest country in the world, or at

least that part of the world we know. Somethings about it are

unpleasant. It is a trading country, very rich, and the main busi-
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ness is to increase the number of florins. If you want to be
' skinned, ' as we say at home, here is a good chance. We are stay-

ing at the ' Bible Hotel. ' Just wait until the bill comes, no bible in

that, but florins for this and florins for that. This insidious coin is

worth forty cents, or a little more, just double the franc. Two
hours from here, in Belgium, a franc will buy just as much as a

florin does here. There are discounts, percentages and ' shaves ' of

one kind or another for the stranger in every transaction. They
have no coal here, and live by percentage, and thrive on it too.

Then too, there is the cleanliness of which we hear so much. It

is true, but not an inherent virtue. It is a forced one, a struggle for

existences. Keep clean or die is the rule. How do you suppose they

sewer a city like this, for example ? I will show you before we go

away how they go " up " out of their houses to dump garbage into

the sewers. It is scrub or die, as I said before.

The domestic or home economy of this country is the best in the

world, and their external economy selfish— that of a trading com-

munity. Their management of Java is of the same kind we apply

to lemons when compounding punch. They have famous tobacco

and long pipes, and the care of these pipes is the first duty of the

men here. I have seen a smith's striker with a long pipe, who
divided his attention between the sledge and the pipe, with a large

difference in favor of the latter.

The whole thing can be summed up by saying that modern Hol-

land has learned enough to draw the main part of their living from

their neighbors. Those that do work, work faithfully, and have to.

It is like the cleanliness. When fighting the sea and abominable

weather there is no chance of shirking. They build some steamers

here for pure contrariness. They also had the audacity to make
compound engines, good ones too, forty years before the British

began it. They are the stubbornest people in the world, and don't

want anyone to agree with them. Washington Irving' s ' Knicker-

bocker History ' is no fancy picture of the Dutch at New York. If

not true it ought to be, and I am afraid is the best picture of Dutch

natural traits we have. They were never conquered. Romans,

Northmen, Spaniards, and the rest who have tried it, soon looked

up easier work ; now there is little chance of it.

No nation except the Dutch could keep the water out of here.

It has taken a thousand years to learn how, and never could have

been done b3T any other people less stubborn. There is no timber,

no iron, coal or other elements of manufacture here, unless we count
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wind and water. The former answers in a way for power, and water

is of little use on a dead level, but there is cheese and gin manufac-

tured, and that reminds me of a toddy which must straightway be

compounded."

Out of this medley one may select a good many points " annent

'

Holland, as the Scotch say. There are many more, and I am fully

prepared to believe the story of the Dutch judge, who decided a case

between two merchants by "weighing" their account books, and

finding them "equal," ruled that the books "balanced," and that

the sheriff must pay the costs of the suit for bothering the court

with such a case. It was the last case brought before that judge, no

one even ventured into that court again. The court had peace, so

did the people, and Solomon was excelled. I also think of the

Dutch general who marched his forces against the Swedes who
settled on the Delaware in our early times, and who, on arriving in

front of the Swedish fort, found that his army was "out of beer."

A truce was called while this beer matter was settled. The Dutch

went into the fort with the Swedes, and after a time, when the can-

teens were replenished, and the two commanders were ready for

battle, they found it impossible to separate the armies. They had

become hopelessly confused by exchanging hats and otherwise, so

that when the two sides were drawn up neither dared to fire for fear

of killing friends on the other side. The dispute was then settled

amicably by the generals, with no other aid than common sense

and their pipes. It was the best campaign to be found in the

history of the whole world, the only one that comports with

common sense.

There are no .spread-eagle fireworks and jingoism in Holland.

That went out with Old Van Tromp's broom, which he hoisted at

his masthead and sailed up and down the English Channel with,

after
'

' sweeping '

' out all opposing craft about there. The Dutch

are educated beyond war, unless it would be to keep savages out of

their country. There is no spirit of smashing someone for " glory,"

and in that lies a civilization beyond any other country at this day.

There is no need of immigration laws here.
'

' The Dutch have

taken Holland" is an old saying, which admits of the qualification

that no one else wants Holland, and no one else wants to go there.

I imagine that no land is so free from "foreigners." Nature

always provides some kind of compensating clause in her economy.

A salubrious country, without great heat or cold, is overrun with

strangers seeking climate, emigrants flock there, and are usually not
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a desirable class. They are the high and low. The industrial mid-

dle class, who own and manage business, do not emigrate, they

have business at home. It is the speculative, the vicious, and

undesirable generally, that form a great part of emigrating people.

They do not go to Holland, and never will. They cannot cope with

the Dutch in any wa}T
, would be beaten at every turn, and starve, if

they did not freeze or drown.

-One of the wonders of this country is
'

' willow

mattresses," not to sleep on, but to hold mud, and build up perma-

nent works, which there is no other material for. The plodding

Dutchmen, while smoking, are always thinking and observing.

They discovered centuries ago that Nature, in her grand schemes,

had not neglected their country, but employed osier twigs and roots

in embankments to retain water. When the Rhine is to be dammed
or dyked, willow mattresses are sunk and mud piled on top, then

harder material. The great dykes are made in the same manner, so

are the common roads where they cross wet or reclaimed land. A
row of mattresses is laid along, mud on top, then dry earth if any,

and on top of all a good hard covering of shells, stone, asphalt, or

something to withstand wear ; when done there is both a road

and a dyke ; not onty these but a continuous wharf. The ditches

at the side, where the mud is scooped ,out, become a canal, used for

all the common purposes that our wagons are ; so we have a fine

road, a water dyke, and a wharf all made at once, and not like our

public works, with an eye to the next contractor, but there to stay

for generations to come.

Schools are perfect— education everywhere, charitable institu-

tions the wonder of the world, peace, quietnesss and stubborness.

If I were a Dutchman I would live here, if not a Dutchman would

not think of such a thing.
;

' The Dutch have taken Holland." As
Rip Van Winkle says,

'

' May they live long and prosper.
'

'

From here we go by Flushing to England again,

where sundry pages of my note book, filled up long ago, will find

some place in these notes.

( To be Continued.)
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VERTICAL TRIPLE-EXPANSION ENGINE.

GEO. S. STRONG, M. E., NEW YORK.

Mr. Strong, as many of our readers will know, has, during some
years past, contributed a good deal to the advancement of steam

machinery, and has succeeded in interpreting, or as we may say,

anticipating the tendencies of modern machine design. The engine,

shown in the plate opposite, considered in respect to its operating

features, arrangement and appearance, will be a subject of interest to

our readers. The symmetry of the structure, as a whole, is attained

by employing two single-acting, low-pressure cylinders, with the

initial and intermediate ones set on top of these. The low-pressure

cylinders, by this arrangement, perform three separate functions, as

power cylinders, as guides, dispensing with crossheads, and, as an

integral portion of the engine framing, to support the other two cyl-

inders
; also covering a considerable portion of the range of the con-

necting rods.

This arrangement of the engine lowers the height of the wThole

structure a distance equal to the stroke, length of the crosshead

and stuffing box, and clearances, amounting to at least one third of

the whole height, or in other words, the superimposed cylinders add

nothing to the height as compared to a common steeple frame

engine. This is an important matter in a high-speed engine of the

kind, attained here without infracting any rule of good practice.

The engine is shown connected to dynamos at each side, but it

will be understood that there is nothing special in the arrangement

for this duty, and that flywheels or pulleys can be applied at one or

both sides of the engine in the usual manner.

In a description, accompanying the drawing, Mr. Strong says :

'

' An effort has been made to put a triple-expansion engine into

the simplest and most compact form, and at the same time to meet
all the requirements that are considered necessary for general effi-

ciency and economy. A peculiarity of the design is that the

engine is self contained and balanced. The reciprocating parts of

the two sides have simultaneous opposite movements, the cranks
being 180 degrees apart, and thus in a manner balancing each other.

In consequence of this, and the fact that each side is independently
balanced by a counter weight on the crank, less foundation is

required, and quiet running secured.

To meet the requirements of an engine using steam of 180 to 200
pounds pressure, piston valves have been selected for the high and
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intermediate cylinders, and gridiron slide valves for the low-pressure
cylinders. By this means frictionless valves for the high and inter-

mediate cylinders, where the pressure is high, are secured. In those
cylinders the matter of clearance is comparatively unimportant. In
the low-pressure cylinders, however, small clearances are very neces-

sary for economy, and are brought about by the use of the gridiron

valves in the cylinder heads.

The piston valve of the high-pressure cylinder is actuated by a

block sliding in the well-known Fink link, so designed as to give a
perfectly equal lap and lead, and at the same time equal cut-offs at

both ends of the cylinder. The position of this block, and therefore

the cut-off, is controlled by a sensitive high-speed governor, the
resistance to the movement of which is very slight.

The exhaust of the high-pressure cylinder, and the admission
and exhaust of the intermediate cylinder, are controlled by a con-

nection to a fixed point at one end of the link. These valves have
a fixed travel, and point of cut-off. The movements of the low-

pressure valves, both inlet and exhaust, are produced by the same
connection to the Fink link, and are such that when these valves are

unbalanced they are motionless. All valve motions are derived from
a single eccentric in the center of the crank shaft, in direct line with
the piston valves between the two first cylinders. All pins and
bushings in the valve gear are of hardened steel, thus reducing the

wear and rendering replacement easy.

The governor is provided wTith a safety device, so arranged that

in case the governor belt breaks, the arms of the governor will be
elevated, and the link block thrown to an extreme position, thus
cutting off the supply of steam and bringing the engine to a stop.

The crank shaft is forged from a solid steel ingot, and the counter-

weights are bolted on. The pedestals are bored, and turned on
their bases to fit a bored seat in the bed plate or frame of the engine,

to which they are secured by fitted bolts. The seats for these pedes-

tals are bored by a single setting of a boring bar, and are conse-

quently in perfect alignment.

Two sizes of the engine are made as shown in the drawing, one
being 150 horse power, and the other of 250 horse power. The first

runs at a speed of 300 revolutions per minute, and the second at 225.

It is the intention of the makers to furnish engines of this type up to

2,500 horse power.
The engine described is the invention of George S. Strong, of

45 Broadway, New York, and is made by the Providence Steam
Engine Co., Providence, R. I. The details were worked out under
the supervision of Mr. F. W. Dean, of Boston, Massachusetts."
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THE "EXAMINER" BUREAU OF PATENTS.

We have been favored with a batch of circulars from the Exam-
iner Claim Office at Washington, and among much other wonderful

matter find, in one of the circulars, the following statement in

respect to patents and inventions :

"Inventiveness is a disease which, after the first attack,

"becomes chronic. The man to whom an agency has rendered
" satisfactory service in securing a patent is usually a client of that
'

' agency for life."

There is much more, including a list of fees, among which is one

of $100 for " mechanical engineering service " when required
; $30

for filing a caveat ; and $5 for sending a copyright to the Libra-

rian of Congress, which costs ten cents or less.

A competent patent agent here is presumed to be a mechanical

engineer, and to give such professional advice as he can to clients

without a fee of $100, or any other sum.

The first clause, quoted above, indicates very full}- the class of

clients who employ the Examiner Bureau to transact patent business.

Our experience shows that, in this City, not one applicant in twenty

is a chronic inventor, or anything of the kind. Nearly all patent

applications are to protect manufactures carried on by the applicant,

or in his interest, and are not pursued for speculative purposes.

The mania for inventing, here referred to, is commonly confined

to the unskilled and incapable, and invites the methods followed by

a similar class of incapable patent agents, who send out circulars

inviting business at low rates, and frequently at no rates to begin

with, until the victim signs something or is in some way committed;

then will come the real phase of the matter, and the exactions are

pressed to the limit of credulence and endurence ; but even this is

not the worst feature in such cases, because the specification is apt

to be defective and incomplete.

Any competent patent agent knows the difficulty of preparing

specifications and drawings, when there is free consultation

with the inventor, or even when the practical application of his

invention can be examined. This makes it impossible to have busi-

ness satisfactorily done by a "Bureau" at Washington, and when
people at a distance are compelled to send cases for preparation, they

should select old, reliable practitioners wTho do not conduct what is

called a " grist mill patent business."
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THE TECHNICAL SOCIETY.

The regular meeting of this Association was held on the 7th of

October, at their rooms 815 Market Street.

The following new members were elected :

F. H. Carsson, Civil Engineer San Francisco, Cal.

Homer Perry, Mechanical Engineer San Francisco, Cal.

" The Committee, appointed on July 1st, to draught a memorial

to the memory of the late Andrew Fraser, of this City, and a mem-
ber, of this Society, submitted the following :

The removal from our midst of an active member, in the prime
of life, endowed with high attainments and personal qualities oi

every commendable kind, is an event that demands our solemn con-

sideration, and condolence with those more nearly connected in a

personal way with our lost member.
That such a life as his, richly stored with the useful and good— a work of fifty years to build up— should be destroyed in an

instant by an assassin's hand, with no incentive but a few paltry

dollars on his person, is a sad commentary on the uncertainty of life

and the inefficiency of safeguards to protect it.

The Chairman of your Committee, who was intimately connected
with Mr. Fraser, and, more than any other member of this Society,

has felt his loss, and can best bear witness to his many good quali-

ties, is glad of this opportunity to join in a tribute to his memory.
Mr. Fraser' s career has been one of activity and usefulness. It is

familiar to our members and needs no recital here. Your Committee
is merely to put into words the sentiments of the Technical Society of

the Pacific Coast respecting their lost member and associate, and to

offer condolence and sympathy with his many friends, who will be
interested in knowing his standard and relations here. This we have
briefly done in such form as our feelings have dictated, and as is

here submitted." R. S. Moore,
L. C. Russell,
E. A. Rix.

Upon motion the report of the Committee was received, placed

on file, and a copy thereof ordered to be sent to the family of the

deceased member.

Mr. C. A. Stetefeldt then read an interesting paper entitled
'

' Curriculum of a Modern College ; Classics versus Natural Sciences '

'

relating in particular the conditions existing at the old German Gym-
nasium, a portion of which, with the discussion thereon, is reprinted

in another place.

At the next regular meeting, on Friday, Nov. 4th, Lieut. J. P.

Finley, chief officer of the U. S. Signal Service on this Coast, will
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address the Society on " Climatic Features of the Pacific Slope, and

their Relation to Atmospheric Conditions over the Plateau Regions."

The meeting will commence at 8 p. m., and as this will no doubt,

be the last regular paper of the season, a full attendance is expected.

SMOKE CONSUMING.

A committee of the Engineer's Club in St. Louis sent out inqui-

ries to seventy-eight firms and companies, using bituminous coal

for fuel, asking their experience with smoke consuming apparatus,

and in the answers is found a very discouraging indication of failure.

Only seven of all were employing any kind of smoke preventing

devices. Nineteen had tried and discarded them, and only one out

of the whole number was satisfied with results, and he, no doubt,

because the apparatus used wTas of his own invention. This report

which we propose to further consider at more length in the future,

is the most reliable literature on the subject that can be referred to,

in so far as the use of Illinois coal, which includes Chicago, where

there has recently been so many vaunted discoveries of smoke pre-

venting apparatus. The fact is, that for thirty years past the pro-

gress made is not much, in this country at least. In England,

where smoke making is an indictable nuisance, the circumstances are

much the same.

The main causes of failure are not inherent, but circumstantial.

No system of firing that entails more labor and must be left to the

discretion of a fireman, will ever succeed. It is true that in per-

haps the greater number of failures the immediate reason has been

injury to boilers or the destruction of furnace irons, but these come

in the same category with increased work and care on the part of

firemen.

In more than one half the cases, perhaps two thirds, of the

whole, counting by number, one man attends to the fires, the engine

and connected machinery, and whether his work is easy or hard, he

cannot be expected to give that care to firing which will prevent

smoke. In a case we knew of in England, some years ago, the

proprietors of a works found themselves "summoned" at irregular

intervals before a magistrate for " making smoke." The suits being

in a sense friendly, the fines imposed were light, and the firm

thought of the expedient of making the firemen pay them. This

stopped the smoke effectually.
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NEW STEAM TRAP.

Mr. J. C. Winans, the agent in this City, sends the above draw-

ing, showing a section through a new steam trap, which, he claims,

has especial merits. The drawing indicates the construction so

clearly that description is unnecessary. The operation is thus

described in printed matter sent with the drawing :

'

' The operation of the trap is as follows : as the chamber fills

with water, the bucket floats and rises until it strikes against the

top of the chamber and can go no further, the water continues to

rise until it flows over and fills the bucket, causing it to sink to the

bottom of the chamber ; the weight of bucket is such, that by this

operation the valve is opened, the water in chamber above the top of

bucket and the water in bucket is then discharged, the bucket then
rises until it floats again and discharge valve is closed. The valve
is so arranged that a body of water is always left above the valve

seat after each discharge, consequently steam cannot escape because
it cannot be forced through the water. The amount of water
delivered at each discharge depends on the size of the trap

chamber. '

'

The time required to discharge the traps is set down at from five

to twelve seconds for the different sizes when the steam pressure is

eisrhtv pourds per inch.
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HEIGHT AND POSITION OF MOUNT ST. ELLAS.*

By Mark Brickeu, Kerr,

Member Tech. Soc, National Geographic Society, and A. I. M. E.

[Topographer of the Expedition of 1890.]

DISCUSSION OF RESULTS.

A little over one hundred and fifty years ago Mt. St. Elias was.

discovered and named b}^ Bering, the great voyager and explorer.

Since then many navigators have observed the peak, and calculated

an approximate height and position, with varying results. Many
experienced mountaineers have endeavored to ascend and occupy the

summit, but the storm king gathered his forces and rushed down in

anger upon such daring invasions, and in a short time the huge

uplifted giant was again left alone, unconquered and uncrowned.

Clouds and mist envelop the peak almost constantly, but

occasionally the veil is raised, and the awed spectator is allowed a

glimpse of its hidden beauty, between the passing and repassing of

bright halos and skurrying, changing snowy banners. Will it be

possible to measure the correct height without again attempting to

ascend it is asked by the student in geography ? A better approxi-

mation can of course be obtained. But to set at rest the discrepan-

cies raised by earlier measurements, great care must be used to

eliminate errors that are bound to creep in, where refraction and kin-

dred elements are such unknown quantities, especially uncertain

and serious in a trigonometric survey.

The writer, as topographer of the expedition of 1890, has

collected considerable data, and in this paper will present technical

points, touched upon only lightly in articles hertofore written.

These thoughts should prove of much interest at this time, for the

uncertainty existing in measurements made by former explorers has

influenced the U. S. Coast and Geodetic Survey to fit out another

expedition, which will soon return from this region. Messrs.

McGrath and Turner, who so ably conducted a similar expedition

up the Yukon River to determine astronomic points on the 141st

meridian for future boundary reference, have been placed in charge.

They are completely equipped with instruments needed for a

*Read before the Technical Society of the Pacific Coast, Sept. 2d, 1892. Reprinted by permission
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detailed survey, and will obtain many sets of observations more

accurate and satisfactory than the hasty, and necessary preliminary,

reconnoissances of the past few years. They will probably rede-

termine the geographic position of the station at Port Mulgrave,

from which point the observations of 1874 were taken, and, if the

weather permits, will sight St. Blias and other points from as many
different stations as possible, thus endeavoring to eliminate errors

which a lack of reciprocal angles is likely to cause.

This expedition will also make a more detailed topographic map
of the coast line, establishing points of extreme accuracy by trigo-

nometric survey. Upon this chart, data for the south-east boundary

between Alaska and British Northwest Territory, will be laid down.

It is hoped that the weather will remain clear enough for them to

obtain a number of observations upon the principal peaks ; for with-

out a check upon the work, the great distances between which obser-

vations are taken must lessen the value to be attached to the result,

as it will probably be impossible to allow the time needed to ascend

and occupy the principal peaks, and thus close the triangles.

Mt. St. Blias, lying so close to the intersection of the 141st merid-

ian, with the theoretic line running northerly along the supposed

continuous mountain crest from Portland Channel to the intersection

with said meridian, is therefore not only an interesting but a very

important factor in such a determination of boundaries. According

to the terms of the treaty, between Great Britain, Russia and the

United States, the boundary, after leaving Portland Channel,
1

' should follow the windings of the mountain range, parallel to the

"coast, until the 141st meridian is reached, and from thence north-
'

' ward along this meridian to the Arctic Ocean. Should the moun-
" tains be found more than ten marine leagues fiom the coast, then
'

' the limits of the boundary shall be formed by a line parallel

" to the windings of the coast, which shall never exceed the distance
'

' of ten marine leagues therefrom." The distance between Mt. St.

Blias and the nearest point of the coast (near Icy Bay) is about

33 statute miles, so that Mt. St. Blias is very near being the point

where this theoretic boundary from the south meets the 141st meri-

dian.*

This agreement as to boundary was drawn up from information laid

down upon Vancouver's chart, which represented a regular and con-

tinuous range of coast mountains. Recent observations have dis-

proved this theory, and shown the mountains to be not orrly broken

. *Goldthwaite's Geographical Magazine, January 1891, page 67, Report of Expedition of 1890.



868 MOUNT ST. ELIAS.

and irregular, but between the St. Klias and the Fairweather

Ranges the ground becomes rolling and completely cut through

by the Alseck River, which Mr. E. J. Glave and Jack Dalton, his

companion, so fearlessly descended by canoe and by raft, over rapids,

falls and the many difficulties and dangers of an unknown, barren

and unexplored country.*

Besides the importance of the subject in the boundary question,

the height and position of St. Blias is of much popular interest, and

scientists and the general public are anxious to see it scaled, and all

doubt set at rest concerning the true height. The various measure-

ments are tabulated below as follows :

HEIGHT AND POSITION OF MT. ST. ELIAS.f

Date.

1786

1791

1794

1847

1847

1849

1872

1874

1890J

1891

Authority.

L,a Perouse

Malaspina .

Vancouver

Russian Hydrographic chart
1378

Tebenkoff (notes)
,

TebenkofF, Chart VII

Bach. Can. Inseln
,

English Adm., Chart 2172.

U. S. Coast Survey

Nat. Geographic Society and
U. S. Geological Survey. .

Nat. Geographic Society and
U. S. Geological Survey. .

Height.

12
;
672 ft.

17,851 "

17,850 "

16,938 "

16,938 "

16,758 "

14,970 "

19,500+500 ft.

15,350 ft.

18,100+100 ft.

Latitude.

60' 15' 00"

60° 17' 35"

60° 22' 30"

60° 21' 00"

60° 22' 36"

60° 21' 30"

60° 17' 30"

60
D
21' 00"

60° 20' 45"

60° 12' 00"

60° 17' 51"

Longitude.

140° 10' 00"

140' 52' 17"

140° 39' 00"

141° 00' 00"

140° 54' 00"

140° 54' 00"

140° 51' 00"

141° 00' 00"

141° 00' 12"

140
5 46' 00"

140° 55' 30"

In discussing the above results, the first point to be considered is

the method used in taking the observations and means to counteract

refraction, an element which throws so much doubt upon trigono-

metric determinations of heights where the sides of the open tri-

angles are so long, and where conditions are so utterly distinct and

*See Frank Leslies' Weekly (various sketches during 1891).

^Tabulated by Dr. W. H. Dall, except 1890 and 1891.

JFirst Report, approximate. Second Report, 16,700 feet.



MOUNT ST. ELIAS. 869

different between a station at sea level and a station on the summit

of a great peak.

Referring to the work of 1874, we find that Dr. W. H. Dall in

an able and exhaustive discussion, places the height at 19,500±500
feet, i. e. the probable error is 500 feet. Looking over this result

carefully, we cannot but admire the intricate astronomic calculation

through which a result is obtained from such meagre data and also

from the uncommon method used. The position is fixed by hori-

zontal angles connected with Azimuth line at Port Mulgrave, and

by Azimuth observations taken directly to the peak from a point at

sea, the position of which was determined by sextant.

In the discussion of this data we read as follows concerning the

classes of vertical angles for elevation.*

1
' The first of these comprise sextant angles. Except under

favorable circumstances and especially unless within a short distance

of the object measured I do not consider these of any great value.

The uncertainties of position and refraction are so great as to render

the result in most cases of only the most general character.
'

'

Looking over this result and realizing that one point only of

observation is on land and the other end far out at sea, and these

two points not intervisible, we are led to conclude, notwithstanding

the unobserved angle being nearly 60 degrees, that the limit of

error given here is too small, and that a closer approximation

to the truth would be ±1500 feet.

Data from which observations previous to 1874 were obtained is

not available, and it is therefore impossible to refer to it. Results

must be taken without question, the authorities mentioned being

responsible, but as the vertical angle taken by Malaspina in 1791

agrees closely with that of 1874, and the general topography

delineated in the former chart is also comparatively reliable, we
would attach more weight to the result of Malaspina than to any of

the other earlier measurements.

Had the scheme of work of 1890f been carried out as intended,

the result of that season would have had more weight than any other,

but the loss of the transit instrument made recourse to a less accu-

rate one necessary, and many stations were interpolated by the three

point problem. However, all meander stations were cut in from

secondary stations. The ohecks obtained by vertical back angles

as well as cistern barometer observations referred to a base station

*See report of Superintendent of U. S. Coast Survey for 1875. Appendix 10.

fSee National Geographic Magazine, Vol. 3, Page 195. Report of Mark B. Kerr.
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St. Elias

1 /A Intersection by plotting
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f

2 2^1intersection by plotting
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\\\
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3 & Position by increasing
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«»\» toe;

W.B.

at sea level where readings were

recorded regularly throughout the

whole season, would naturally give

much weight to the result. And again

a system of triangulation was carried

inland as far as possible, and surface

measurements made to check mean-

ders. One measurement for height

upon Elias, was made from a station

4,800 feet above sea level, the latter

determined both by angulation and

by cistern barometer.* This station

was 9.65 miles distant from Mt. St.

Elias, and would give much more

value than other observations taken

from greater distances.

f

The report upon the height of St.

Elias, J recently published, proves that

the theories of the expedition of 1890,

were correct, and adds many new and

interesting facts concerning glaciers

and ice erosion. In the first place,

the plot of the triangulation not being

drawn to any scale gives an impression,

without an inspection, of a much larger

unobserved angle at St. Elias than is

actually the case.

A true plot of this figure shows

how much the horizontal distance is

decreased by even a slight increase in

the unobserved angle at Elias (see

position 3 in diagram). Now plot the

greatest and the least read-

ings of the Azimuth circle,

intersect these lines from

tfB.B. the ends of the base and

combine this difference inScale 6 miles -1 inch.

position with the probable error ± one minute noted in readings

*See Goldthwaite's Geographical Magazine, Vol. 1, Page 67.

fThe two measurements of height of station differed by only 44 feet.

JSee National Geographic Magazine, Vol. 3, Pages 231—237. Report of I. C. Russell.



MOUNT ST. ELIAS. 871

of the vertical arc. The result shows at once a much greater

probable error in elevation than 100 feet, and consequent error in

position (see positions 1 and 2 in diagram). To prove this more

clearly the reader is referred to two tables, as follows :

I. Being resulting angles and computation of distances obtained

from work of 1891.

II. Being computations of the height of Klias from three positions

already referred to which show a range as follows :

West Base from 16,438 feet to 18,926 feet.

East Base from 16,462 feet to 18,940 feet.

Taking these results into account, as well as the great distance

of the base stations from the peak, the different temperatures, atmos-

pheric changes, and uncertainty of refraction, we are led to the con-

clusion at once that the possible error of 100 feet is too small.

If the base could have been extended by triangulation to two

convenient points and the elevations actually determined both by

cistern barometer and reciprocal angles, a coefficient of refraction

could have been obtained, and observations taken closer to the

peak, as well as Azimuth observations from the two ends of the

base, but this was not down, unfortunately.

The computation also of the geographic position of Mt. St. Elias,

using the Azimuth and angle of elevation obtained at Port Mul-

grave by the U. S. Coast and Geodetic Survey in 1874, combined

with elevation obtained by the expedition of 1891, is open to much
criticism as a crude and unreliable method, and very little weight

can be given to the result.

It is not my intention to enter into further discussion of the

uncertainty of trigonometric measurements for heights where distan-

ces between stations are so great, and especially so when it is impos-

sible to obtain reciprocal zenith distances or at least a series of

observations on different days.

In my own experience in topographic surveying in California

and the West, I have had to throw out vertical angles very often

when horizontal distances were much over 12 miles, simply because

the atmosphere and relative refraction were so different at the two

stations. In this case we were then forced to depend on cistern

barometer observations, taking corrections for relative humidity.

This was found to be entirely satisfactory, and I am sure most

topographers will bear me out in this statement. So in discussing

the results from which these various measurements have been

obtained, we must consider also the great difference of elevation and
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TABLE I.

RESULTING ANGLES.*

WESTERN BASE. EASTERN BASE.

Right
Vernier.

Left
Vernier.

Corrected
Vertical Angle.

1

Right
Vernier.

Left
Vernier.

Corrected
Vert. Angle.

1 98° 31' 98° 32' 4-5° 43' 76° 07' 76° 08' +5° 37'

2 98 32 98 30 +5 43 2 76 07 76 07 +5 37 .

3 98 29 98 29 +5 43 3 76 06 76 07 +5 37

4 98 29 98 28 +5 43 4 76 07 76 08 +5 37

5 98 29 98 27 +5 43 5 76 07 +5 37

6 98 30 98 30 +5 43 6 76 07 76 08 +5 37

7 98 30 +5 43 7 76 07

8 98 25 98 27 +5 43

98° 29' 22" 98° 29' 00" 76
3
6' 51" 76° 07' 36"

Mea:ti 98° 29' 12" +5° 43' 76° 07' 10" -f5
D
37'

COMPUTATION OF DISTANCES.*

Distance East Base — West Base = 16,876 feet.

Station. Angle. Computation in feet. Log.

St. Elias

West Base

Hast Base

5° 23' 38"

98 29 12

76 07 10

A. C. Log. Sine = 1.026 862

Log. Sine. = 9.995 218

Log. Sine = 9.987 129

Log. Distance, E. B.—W. B 4.227 270

St. Elias—West Base = 5.241 261

St. Elias—East Base = 5.249 350

* National Geographic Magazine, Vol. Ill, pp. 234, 235—Report of I. C. Russell
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TABLE II.

COMPUTATION OF HEIGHT FROM THRFK POSITIONS.

Western Base. 1 = 34.50 miles. 2 = 33.01 miles. 3 = 30.10 miles.

Log. Dist, Elias—W. B. (in feet)

Log. Tan. Angle of Kiev. = +5° 43'
. .

Log. Difference of Elevation. ... ....

5.260 453

9.000 465

4.260 918

18,235 ft.

4- 681 "

+ 10 *

18,926 ft.

5.241 280

9.000 465

4.241 745

17,448 ft.

4-623 "

4- 10 "

18,081 ft.

5.201 200

9.000 465

4.201 665 -

Difference of Elevation 15,910 ft.

*Correction, Curvature, and Refraction

West Base above Sea

4-518."

4- 10 "

16,438 ft.

Eastern Base. 1 = 35.10 miles. 2 = 33.63 miles. 3 = 30.65 miles.

Log. Dist. Elias—E. B. (in feet)

Log. Tan. Angle of Elev. = +5° 37'.

.

Log. Difference of Elevation

5.267 941

8.992 750

4.260 691

18,226 ft.

4- 704 "

4- 10 "

18,940 ft.

5.249 361

8.992 750

4.242 111

17,462 ft.

+ 646 "

4- 10 "

18,118 ft.

5.209064

8.992 750

4.201 814

Difference in Elevation 15,915 ft.

*Correction, Curvature, and Refraction

East Base above Sea

+ 537 "

+ 10 "

16,462 ft.

conditions existing between the stations, and must realize that '

' the

increase of temperature with altitude causes an unusually rapid

decrease of density in the atmosphere with a corresponding increase

in refraction, thus producing the mirage so common here. It is

noticeable only when both the observer and object are in the cold

layer. A ray of light may reach the observer after following a

horizontal path or after raising slightly, then being refracted down
again. The result is to make the object appear stretched out and

give it increased height, "f

* 4-7 sq. distance in miles.

fReport on Muir Glacier, by Prof. Harry Fielding Reid, National Geographic Magazine.
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Summing up all the data available and proofs at hand we are

thus led to believe that the preponderance of evidence points to the

highest elevation recorded as being too great, and the lowest as

being underestimated.
g

A mean of all the observations taken upon St. Elias gives a

result of 16,693 feet, and the writer is inclined to the belief that its

true elevation, when determined, will not vary much from this mean.

The rocks of the St. Elias region all indicate a recent origin.

The only fossils found were upon the western crest of the Pinnacle

Pass Hills, about 20 miles from St. Elias, and at an elevation of

5,000 feet above the sea. They were identified by Prof. I. C.

Russell* as Mollusca. A few fossil plants from the same localit}^

were afterward identified by Prof. Lester F. Ward, as Salix-Cali-

fornia, and are found in the auriferous deposits of the Sierra Nevada.

The subsidiary ranges are of shale and sandstone, and we saw

crystallized rocks only upon the summits of the range.

No indication whatever of volcanic activity was noted, but one

day as we saw an immense cloud of dust arise as the avalanches of

ice and rock rushed down the slope of St. Elias, Cook, and Augusta,

we could readily imagine how observers from great distances had

mistaken this for the smoke from a volcano.

A great many observations have been made and articles written

on the effect upon the system of rarefied air. In the summer of 1886

I camped six days and nights upon the summit of Mt. Shasta, part

of the time alone and in a snow storm. The only trouble I experi-

enced was a decrease in power of exertion, physical capacity, and

shortness of breath. I had a poor appetite the whole time, and a

little nausea, but I think the air from the sulphuretted hydrogen

springs near by had more to do with my inconvenience than the

altitude.

At Mt. St. Elias we were one month continuously upon glaciers

at various heights. Once only were we troubled, and that with,

snow blindness. We were climbing up an ice fall where the huge

detached ice masses were separated by deep crevasses. The blue

goggles cast such a heavy shadow as to render our jumping over

these crevasses rather precarious. As they were numerous, broken,

and irregular, we took off our glasses, and that evening had a severe

attack of snow blindness, and we nursed our eyes for twenty-four

hours.

Geologist in charge of expedition of 1890 and 1891.
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At the Equator, it is stated, that high elevations produce amia-

bility and entirely remove eombativeness. It seems to me that this

spirit or temperament changes with the latitude, for the bump of

eombativeness was strongly developed in our small party, which

increases proportionally I should say, from the equator northward,

as the square of the distance.

Extended field topographic work was stopped by a snow storm.

After many days of travel over the ice, crossing crevasses by

narrow and precarious bridges of snow, climbing up ice falls, roped

together to prevent slipping, we had reached a glacial lake where

the old icy bottom of deep azure gave a beautiful tint to the water.

The elevation was 8,000 feet above the sea. We decided to leave our

tent here and make a rush for the peak.

Very early on the morning of August 22d, 1890, we started and

made the first thousand feet in a little over an hour. Crevasses did

not interfere with us and we made rapid progress over the surface of

the frozen snow. Our aim was to reach the divide between Newton
and St. Elias, camp there over night, and then make a rush for the

summit.

We were then beneath the first precipice of St. Elias. The rock

was steep and bare and we could readily identify its nature. The
summits of this great range are of schist, which conclusion we had

already reached, having found specimens amongst the debris brought

down by the glaciers to the sea.

At this point of our ascent the snow began to fall. Thinking it

best to await a clear day for observation upon the summit, we cached

our instruments near the cliff and between two huge crevasses, and

returned to our lower camp.

We made ourselves as comfortable as four men could, crowded

into a 7 X 7 tent, out upon a glacier in a snow storm and with short

rations. I awoke quite early, and was surprised to find the snow

had drifted, almost covering our tent, and found that 2^ to 3 feet

had fallen on a level during the night, and the storm still raged.

On account of short rations we determined to descend to a lower

camp and make a new start, but storm succeeded storm, and

although two desperate efforts were made, we never succeeded in

again reaching our cache beneath the divide. I was caught upon

the glacier during one of these storms, and passed three anxious

days and nights alone, without fire and without blankets, with only

a rubber blanket for shelter, until relieved £>y my companions.
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'• SQUARING- A CIRCLE."

In the Compass for August 1892, we read of a mathematical work,

the '

' Papyrus Rhind, '

' now in the British Museum, written in

.Egypt about 2,000 B. C, or nearly 4,000 years ago, in which there is

a rule saying that '

' the diameter of a circle, shortened by one ninth

of itself, gives the side of an equal square." Quoting further in

respect to the "seven problems" of the Athenian school, one of

which was " squaring a circle," as it is called, we are told that

:

" Pythagoras was probably the first to solve one of the problems.
He doubled the square, and as a result of that discovery we have
the 47th Prop, of Euclid. One record states that a pupil of Aristotle

named Sextus was commissioned to convey the secret of squaring
the circle to Archimedes, who at that time was the leading mathe-
matician in applied geometry.

This secret consisted in the knowledge of a certain line found
in every circle. This line was called the ' Nicomedian Line 'and is

mentioned in the Categories of Aristotle's Organon. During more
than 2,000 years this mystic line has eluded the search of a host of

mathematicians. The most remarkable fact connected with its

rediscovery is the extreme simplicity of its construction, which
makes one wonder that it was not recognized earlier.

Draw a diameter in any given circle, and a radius perpendicular
to it.

; Through the middle point of this radius draw a chord from
one extremity of the diameter. This chord is the side of a square
equal in area to the plane of the given circle.

Making this line a standard measure for all geometric computa-
tions, it becomes a solving factor for all the polemic problems."

The above is a quotation to which the editor of the Co?npass says :

"Assuming now, the diameter of a circle to be 4, we then have
o ( Q \ 2

the chord = - . consequently the area of the circle = — ==

io c ^t 4-u c -1 diam. 2 X tt area X 4
12.8. Now the area of a circle <= whence -n- = -— —

4 diam.
,

_12.8X4

If only correct, how much simpler this value would be than the
cumbersome old fashioned one of 3. 14159 . . . which however has
stood the test of centuries, and will continue to do so.

'

'

The strangest thing we have ever seen in this connection was a

brass plate prepared by Professor Harvey, of Glasgow, so divided

and fitted together that it could be arranged in a circle or a square.

The plate was six inches in diameter and one quarter inch thick,

and the joints were so carefully made that they were nearly invisi-

ble. It was based on the 3.2 theory above explained.
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THE CLASSICS AND NATURAL SCIENCE AT A
GERMAN GYMNASIUM*

By C. A. STKTKFEI.DT, Mem. Tech. Soc.

We are unable, for want of space, to print more than an extract

from Mr. Stetefeldt's lecture, which extract, however, with the dis-

cussion thereon, contains the gist of the subject treated upon.

The question may be asked : What part will the classics play

in the education of future generations ? A radical change cannot

be expected in this generation, because the brains of " the powers

that are
'

' are too much befogged with the utility of the present sys-

tem. Too many men are still living who foolishly glo^ in their

having received a classical education, although they know only a

few Latin and Greek vocables, and never could read the Iliad or the

odes of Horace with fluency.

Students of classical schools, three hundred years ago, actually

acquired the use of the old languages, and wrote and spoke Latin at

least fluently. But at this day, from the ages of eight to eighteen

or twenty, they are taught the syntax of Latin and Greek, but no

language. How many men at the age of forty, who have gradu-

ated from a classical school, can translate a passage from Sophokles,

or write a letter in Latin ? All the profit we gain from this classical

waste of time at college is that we know the meaning of scientific

terms derived from Latin or Greek— with the aid of a lexicon ; or

as my friend Professor Hesse very pointedly puts it :
" The principal

advantage I derived from the study of Greek is that I know the let-

ters of the Greek alphabet."

There was a time when the genius of man found expression

almost exclusively in sculpture and poetry. His must be a dull

mind, indeed, who looks upon the Apollon Belvedere, the Aphrodite

of Melos, or the Aphrodite de Medici, and fails to realize that here

th-v perfection of the sculptor's art had been reached, never to be

surpassed or even equalled in ages to come. Less marked in excel-

lence . were the productions of poetry ; but the grand epos of the

blind poet, and the tragedies of Sophokles and iEschylos will be read

so long as the human race exists. Also the philosophical and his-

torical writings of the ancients were of a high order, and Aristoteles

has been justly called the father of natural science.

*Read before the Technical Society of the Pacific Coast, August 7th, 1892. Reprinted by
permission.
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Then came a time when the classical ship was blown about on a

rough sea, and finally foundered on 'the rock of Saint Peter. Now,
"men's minds were given only to religious thought, and in attempt-

ing to save their own souls and those of their neighbors, they

succeeded admirably in creating a hell on earth. But when the

Church of Rome gained immense power, and accumulated great

wealth, the popes and the Roman prelates commenced to lead lives

of luxury, pleasure, and vice, finding the discussion of religious dog-

mas insipid. This led to the Renaissance of art, poetry and litera-

ture. While the sculptures of even a Michael Angelo never

approached the Greek ideal, the art of painting— of which the

ancients had only known the rudiments— reached its zenith.

Architecture had already, about two centuries prior to the cul-

mination of the period of the Renaissance, reached its highest ideal,

and the grandeur of the Christian religion had found expression in

the Gothic Cathedral.

His must be a dull mind, indeed, who can behold the divine

Madonnas of Raphael and Holbein at the Dresden gallery, and not

acknowledge that here the genius of man has left productions, the

perfection of which will never be surpassed by generations to come.

The wife of the San Francisco millionaire was right, and she showed

an intuitive appreciation of art, when she insisted that none but one

of the old masters should paint the portrait of her beautiful daughter.

Then again came a time when men's minds became insane with

religion. The paint on Raphael's canvases and frescoes, which

adorned the Vatican, was still fresh when the Reformation threw the

whole civized world into the turmoil of war, bloodshed, and torture.

But one great boon was given to mankind

—

the Liberty of Thought—
,
such as it was at the time ; and a genius, born long ago in Greece,

but thus far suppressed by Christian fanaticism, modestly raised his

head— Natural Science.

The Church of Rome had found it expedient, in order to pre-

serve its authority, not to permit the promulgation of ideas conflicting

with the most absurd statements contained in the Bible. Natural

science was considered the enemy of the Church, and its promulga-

tion made a crime, punishable by execution at the stake. While

the Protestant Church claimed liberty of thought for itself, it

begrudged this boon to scientific men, who were, however, tolerated

to a certain extent, but not encouraged. In matters of education,

which was entirely controlled by the Church, Catholic or Protestant,

the classics reigned supreme, and natural science played no part
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whatever. Education meant a classical education, and men of

science used Latin exclusively in their publications. Hence, the

use of Latin and Greek vocables, often a barbarous combination of the

two languages, in scientific nomenclature, which custom prevails

today, and will probably do so forever.
'

It would be unjust to find fault with the classical schools of the

time to which I refer. The poetry and literature of the ancients,

which, to this day, we acknowledge as our models, formed then the

principal stock of information for educational purposes. Latin was

then the language of the theologian, the philosopher, the scientist,

and of all cultured people, just as French, in the past century, was

the language of the diplomats, the courts, and of polite .society

all over Europe. You will recollect that even Alexander von Hum-
boldt wrote a part of his works in French. It cannot be denied that

the use of Latin by scientific men of all European countries was of

considerable advantage.

In proportion as, in subsequent centuries, the power of the

Church waned, and the supremacy of the State increased, education

became more and more secular ; and natural science, finding itself

free from the irksome restrictions and persecutions of the Church,

made progress with enormous strides.*

There is a time nozv when natural science reigns supreme, and

throws in the shade art, poetry, literature, and everything else.

At last we have unrestricted Liberty of Thought.

Thousands of busy brains are gathering and recording facts in all

branches of science, which has differentiated in an embarrassing

degree ; but few are the master-minds able to form universal laws.

We are all working to reach one great goal : To find the One Law of

Motion, which governs the universe, life included.

Although the human brain is composed of many millions of

cells, endowed with thousands of functions, its powers are finite in

regard to the absorption and reproduction of ideas. Why, then,

should a part of this priceless organ be all burnt out in early youth

to a dead grammatical cinder by littering it with etymological com-

post ? Why should youths, between the ages of eight and eighteen

or twenty, be left to the mercy of hide-bound classical pedants, at

a time when the brain grows and is most apt to receive impres-

sions ? Would it not be a blessing if all these gerund-grinders were

shipped to the South Sea Islands, and there fed to the end of their

*It is not necessary here, for sake of the argument, to sketch in detail the progress of art,

literature, and science from the time of the Reformation to the present ; but if we ask : What is

the greatest achievement of the human mind in modern times ? The reply is— Darwinism.
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natural lives on stewed Greek particles and broiled irregular verbs ?*

Then, and only then, will we reach our goal ; a master-mind

wT
ill rise and formulate that One Law of Motion to which every

atom of the universe responds, and which will be so simple that the

average brain cannot fail to comprehend it.

DISCUSSION.

Professor Charles D. Marx.— " I must confess I was very

much interested in the historical review which Mr. Stetefeldt gave

us in his paper. I, myself, had the opportunity of testing at a

somewhat later period the advancement which has been made in the

curriculum of the German schools. It was my fortune in 1870 to

attend a school in Germany where a great many of the defects he has

cited as existing in the old system have been avoided. He speaks of

the curriculum as then consisting mainly of the classics, this is true

at the present time, but to a more limited extent. More stress is laid

on modern lines of thought, and a good deal upon the study of

mathematics and the study of natural sciences. It is interesting to

notice that these are being recognized more and more in Germany.

The Emperor (erratic as he may be considered) favors these lines ol

instruction, and he recognizes the fact that we ought to be living

more in the present and less in the past.

Mr. Stetefeldt' s review is interesting, and it must be valuable to

us in this country. There are certain important lessons for every

country to learn that has not a definite system of education, and it

is but natural that they should turn to other countries which have

well developed systems as their source of information.

We all probably recognize the fact that in the earlier develop-

ment of American education it was customary to follow the system

of education of other countries, especially of Germany. I think

it is fully recognized at the present time, that the conditions here

are somewhat different from those in the older countries, and that

we must find our solution along our own lines. I believe that the

system of education which we are working out at present in our own
country, will ultimately lead to more satisfactory results.

In Germany it is almost a necessity that one should study the

classical languages, because the only chance for preferment lies

*It is hardly necessary to state that I do not mean this literally. Men devoting themselves
to scientific research should know the Greek alphabet, and they should be taught in their early
youth sufficient Latin as a foundation for the easy acquirement of those modern languages, the
roots of which are derived from Latin. Since scientific men have abandoned the Latin tongue
as a means of exchanging ideas, it becomes necessary for them to be familiar with several of the
modern languages.
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along certain lines, and young men are compelled to study the clas-

sics in order to enter the professions. It is not possible for a man to

study medicine at the University who has not completed his course

at the Gymnasium. Of course, every man is anxious to have the

largest choice of a profession at the time he decides to enter upon

some career. Under these circumstances it is quite apparent why,

in Germany, they pursue the study of the classical languages.

In this country we are more liberal, and it is not considered

important for a civil engineer to be able to read Cicero or Virgil,

I am free to say that our development is a much more rational

one. I think that a little sentence which Dr. Jordan is often

in the habit of quoting, expresses the present condition of the

development of most of our American Universities :
' the air of

liberty is abroad— it is blowing.'

I think most of us have seen the dangers which Mr. Stetefeldt

has so clearly pointed out tonight, and that we are walking along

the paths that he and others made for us so many years ago."

Mr. Stetkfkldt.— "A great many years ago when this

question of classics and natural science was discussed in Germany,

the advocates of 1 he classics went to work in a very ingenious way
and got up statistics which showed that all the eminent men
the country had produced had been at the Gymnasium. This was

very stupid and very unfair, because if a man in Germany wants to

occupy any prominent position, if he wants to go into the civil ser-

vice of the Government, or desires to become a lawyer, a doctor or a

professor he is forced to go to the Gymnasium— there is no other

course left to him. Consequently the best talent went to the Gym-
nasium—not that the Gymnasium produced it."

Prof. Smith.— "I quite agree with what has been said. Of

course the study of the classics has been urged as a factor in culture,

and in the development of character, but I believe it is the attitude

of professors of Latin and Greek in our best institutions that they

do not want men to come into their classes unless they come of

their own free will. I believe the most advanced men who are

teaching Latin and Greek do not hold that these studies should

be required in the college curriculum.

I am inclined to quote a little statement made by Professor Sweet

to his class at Cornell University some years ago, where he was

a teacher. ' The world will not pay you for what you know, but

for what you are able to do.' A man may acquire all the wisdom of

all the ages, and yet he may die and the world not miss him. But
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if he can make use of his knowledge and benefit mankind, the

world is further along for it. This is a matter which needs to be

considered by a young man in shaping his course.

I do not set up the study of the natural sciences as preeminent

and above all other things ; I believe every young man and woman
who is preparing for a life of usefulness ought to be allowed to select

that line of work which they prefer. So I believe that the elective

system is the proper one, and that by and by there will be no

opposition between different departments of study, and each person

will pursue that line which they naturally prefer."

Dr. Bkhr.— " I perfectly agree with the views that have been

so completely expressed by my friend Mr. Stetefeldt. I know very

well that a great deal of valuable time is lost by the study of the

classics. But there is a tendency of going too far and abolishing

Latin altogether in our universities. Latin is the neutral ground

where all nations meet. Scientific literature would require the

study of a dozen languages, where now a knowledge of Latin is

sufficient. Unfortunately, some of the sciences have outgrown the

Latin, which would not have been the case if Latin had been allowed

to grow with them. Of course, that cannot be remedied now ; but I

am very much in favor of keeping the Latin in all biological

branches as long as possible, until in course of time it is replaced

by a modern language that has taken universal sway.

Gkorgk W. Dickie.— " I want to preface my remarks by say-

ing that I believe in classical education for one reason ; I think i

all our professional men had to study the classics there would not

so many of them get through. The sentiment of poetry and that

sort of thing is being crushed out, and is not getting a fair

chance. I go through dry specifications from morning until night,

and I often wish just for the sake of variety some fellow would get

up a specification in rhyme or blank verse. I think it would be a good

thing for our architects and engineers, and people of this class, to go

way back and gather up what they can find among the ancients.

Now, when we get down to a scientific basis for anything, we get

down to facts, and there are not enough facts to go round we need to

indulge a little in imagination. The poetry is going out of our busi-

ness. Straight lines and direct strains are getting to be monotonous.

By all means let us have the classics— let us have it all. They are

grinding out so many students, at these polytechnic schools and

colleges for the study of the sciences, that we are overrun with

them. I am glad I got into the business when they were studying
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the classics and nothing else. If they did then as they are doing

now I would be very badly off.

The paper is very interesting indeed, although I think it is a lit-

tle one-sided. We ought, by all means, to hold on to the classics,

especially in engineering. I don't know how far back the ancient

history of engineering goes, but we have reached a time when we
look back at what they were doing fifty or sixty years ago in

mechanical engineering, and it is ancient history, has a language of

its own, a principle of its own, a shape of its own, and we have

got out of it. If we could now put some imagination and poetry

into what we make, we might sell it for ornament when otherwise it

would not sell at all."

Prof. Keith.— M Science has advanced so fast that it almost

makes a language of its own. If we used Latin we would need a

new lexicon, and, like Webster's dictionary, it would become an

immense volume. While the studies of the ancient languages and

the classics have their place, and should be open to those who desire

to pursue them,' science really develops faster than the language can

advance. We coin and compound new words, which are set aside

in a short time because too long to express the idea, and a new
and briefer word is substituted. The idea goes with the word.

Then why should we, in this age of rapid advancement, be held

back by the necessity of expressing our ideas in a dead language ?

It is the rubbing of one fact against another that produces a

third, and if all had to be published in German, or in English, or

French, or Latin, or Greek, we would find that those who originate

these ideas, and who are making these advances in the arts and

sciences, would not express them, because they do not wait for the

information that has gone before— they start out in new lines of

their own, and after the facts are discovered, the theory and the

talk about it is to be performed. Modern papers are written in the

language of those who have the idea, or who have experimented and

brought out the facts, and published in the language with which

they are familiar, and with which they can fully express what they

wish to convey. To be sure, it is a hindrance to publish in different,

languages, but at the same time the ideas are preserved, and the

translations are made and widely circulated. Most of those who
study Latin in the schools do not remember it, and they are com-

pelled to express themselves in the language with which they are

familiar, and even then they find it necessary to continually add

new words to properly express new discoveries and things connected

with them."
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Cassier's Magazine, No. 10.

AUGUST 1892.

The present number, which should have

been noticed last month, is a continuance

and improvement of the standard set up by

this Magazine at the beginning. The illus-

trations, paper, type and make up are a mar-

vel, when we consider that the subject mat-

ter is tarnished with the grime of industry,

and the applied sciences, as our friends of

the scholastic and classical school would

say.

It must be an annoyance to those devo-

tees of the inexact school that find in Greek

and Latin the elements they call learning, to

have serial literature of this class thrust "be-

tween the wind and their nobility." It is a

reminder of the position into which their

teachings, as a branch of modern education,

must soon pass. It is like the besmirched

Manchester school that rose up fifty years ago

to confound the Tory nobility in England

with a superior philosophy, and then, as if to

add insult to their vanquished foes, held an

art exhibition of paintings in that cotton-

spinning town, which rivaled all but the col-

lections of the Nation itself.

Professor Carpenter continues his writing

on the technical schools of America, giving

an account of the Purdue University, at La
Fayette, Indiana. The drawings indicate a

works rather than a laboratory, and when we
consider how, thirty years ago, when we trav-

ersed the Wabash Valley, then devoted to

pork, corn and ague, with a meager system

of secular public schools, it is hardfto realize

the change that has called out such institu-

tions as this.

Professor Carpenter neglects to give any

of the "dimensions," but as the various

divisions or departments are fitted up for a

hundred or more students, there must be a

wide capacity of the whole. It is a techni-

cal school, not an omnibus one where
" things in general " are taught, and hence

may succeed in what is almost sure to be a

failure when technology is taught as a sub-

ordinate branch, with a score of other

things.

Mr. Charles H. Werner writes a third arti-

cle on "Direct Connected Engines," illus-

trated by typical examples, most of them,
as in previous cases, showing the tendency
to what is called the steeple-marine type.

One exception is a "swash-plate" engine
with roller bearings, that seems out of place

in the collection.

Two examples are of engines, by Belliss &
Co., of Birmingham, England, which recalls

the circumstance of this firm, at a very early

time in the art, setting out to found a man-
ufacture, as it may be called, of small aux-

iliary engines. Some years ago, when we
were at the works of Messrs. Belliss & Co.,

they inquired respecting a band saw for iron

cutting. We asked respecting the kind of

work the machine was to perform, and
were astonished to find that the owners did

not know. "We want the machine on gen-

eral principles," said they. "Other firms

of skill and standing in our line of business

employ these machines, hence we know
they are required here. The use will develop

itself as we go on." This is not all the

method, we are in this country apt to

ascribe to English firms. It is progressive

in the fullest sense.

It will not be a criticism of Mr. Werner's
views to say that the design of directly-con-

nected engines, as set forth in his examples,

is by no means settled or symmetrical. He
should include, and no doubt will, some of

Mr. Strong's engines, if not too large for

the class.

The North American Review, No. 431.

OCTOBER 1892.

The present number begins with a contri-

bution on " Home Rule " by Mr. Gladstone,

that, among his many essays, is by no
means the best. It is wrong, as we believe,

in being controversial, and in answer to an

opponent, a noble one to be sure ; but the

Prime Minister of England can well ignore

all argument on a theme which, as President

Cleveland said, is
'

' not a problem but a

condition."

Besides Mr. Gladstone's methods of argu-

ment places him in a position of disadvan-
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tage. Truthful candor does not always

avail in appeals made to popular opinion,

especially in a foreign country, and, as we
have seen in a previous case, his generaliza-

tions broad and universal can be answered

by wily appeals to local prejudice. The
Duke of Argyle is, by his environment and

interests, no matter what his intellectual

powers, compelled to argue from a different

plane. We feel anxious that Mr. Gladstone

write no more on any subject. The world

has his measure, and it is full.

Governor Pennoyer, of Oregon, contributes

an article on ''Questions of the Campaign,"

in which we find one paragraph that con-

tains a very severe criticism of the present

method of raising the Federal revenue. The
paragraph is as follows :

"It is to the eternal disgrace of the
Federal Government that while its tariff tax-

ation falls with grievous weight upon the
laboring classes, there is no tax whatever
upon the wealth of the country. This is

probably the only civilized country in all

Christendom that thus relieves wealth from
sharing the burden of taxation. In our
State governments wealth is taxed, and the

sound theory prevails that a citizen should
pay in proportion to the property he owns,
but the taxation by the Federal Government
is by impost duty upon articles of general
use and consumption, and hence a poor
laborer who supports a large family by the
labor of his hands, is in reality taxed much
more for the support of the Government
than his rich neighbor worth a million

of dollars, who is without family. The
injustice of such a system of taxation is

apparent."

The context, which we have no room to

quote, adds further explanation, but the

main point, here so vigorously presented, is

the difference between National and State

taxation. Governor Pennoyer, we infer

from his article, does not belong to either of

the dominant political parties.

Mr. L,abouchere's article on the " Foreign

Policy of England' ' shows a grasp of national

relations and historical facts possible only to

one who has made European diplomacy a

life-long study as Labouchere has done, and

who, besides this, is capable of understand-

ing the nice distinctions that permit com-

ments without offense.

This article will be more widely read than

any other among a collection of unusual

merit in the present number.

The Engineering* Mag-azine.

OCTOBER 1892.

In the present issue, which should be, as

we suppose, No. 25, " Shall the Professions

be Regulated," by Mr. N. S. Shaler,

argues that societies and guilds tend to

the impairment of the '

' freedom of con-

tract," hence should not have recognition in

law. In fact the theme of the essay might

be guild versus freedom of contract, and a

good many readers conceding this antagon-

ism will feel like calling the writer's atten-

tion to the fact that nearly the whole com-
mercial, political and social economy of our

time is in the same condition, an infraction

of the freedom of contract.

Without entering further into the subject

one is reminded of how many times this

term has been applied to strikes of work-

men, as in the present case, where Mr.

Shaler instances the Homestead affairs as

an infraction of the freedom contract, just

as though there was such freedom in other

cases.

The fact is that such freedom does not

exist in the degree intimated, and scarcely

in any degree at all if we apply such a rule

as is here set up. There is scarcely a com-

modity, from a nail to an ocean steamer,

that can be bought under free contract in

half the countries of the world. A guild of

workmen, or of professions, is but one form,

and perhaps not the worst form, of inter-

fering with contract, or trade and exchange,

which is the same thing.

The article which will be most widely

read and considered is one by James C. Bay-

les on the "Industrial Decadence of Ger-

many," not that it indicates a very thorough

acquaintance with German affairs, but rather

the observations of a traveller or a visitor

there. The conclusions are, however, indis-

putable. German industry is being subjected

to and destroyed by militarism. The soldier

is everything, the artisan nothing, and it is

becoming all the time more difficult to

assemble a corps of work people for carry-

ing on any kind of skilled industry there.

One remark of Mr. Bayles is especially

worthy of note. He says: "The average

output of work in a German shop, per unit

of labor, is probably not more than half of

what it is in this country." This, when fur-

ther qualified by the greater purchasing

power of money there, will show that wages
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are not relatively higher here than in Ger-

many. The fact is there is not much differ-

ence in wages anywhere if measured by
their product.

Quoting the words of a German manufac-

turer, Mr. Bayles writes :

" In a word the manufacturing industries
of Germany are becoming more and more
embarrassed every year by causes tending to

divert labor from the mechanical trades. I

can get ten educated and capable engineers
for every one good mechanic I can hire.

Clerks are so abundant that not half of them
can find work. Every man is a soldier. If

Germany had nothing to fear except from
foreign enemies, we need have no cause for

anxiety ; but we are growing poorer every
year, and every year finds us less able to
market our manufactures in competition
with those of other countries."

An article on the copper regions of Michi-

gan, by description and plates, gives a good

idea of the celebrated Calumet and Hecla

mines, also of the towns of Hancock, Hough-
ton and Calumet, which from appearances

have not much increased in twenty years

past. The Calumet and Hecla mines have

paid thirty nine millons of dollars in divi-

dends.

The following extract will give some idea

of these mines :

'

' The lode is from 8 to 30 feet in width,
averaging about 12 feet. There are 2, 400 cubic
fathoms of copper-bearing rock to the acre.

The yield of copper is 1,300 pounds to the
cubic fathom. There are 1,300 acres of unex-
ploited mineral land. Reader, figure out
its resources. There are 18 shafts on the
property. The greatest depth reached is the
fortieth level, or 3,850 feet on the incline, or
about 2,350 feet vertically. As the ore is

mined, its hanging walls are supported by
stulls, or heavy pieces of timber. These, in

places, are as thick as trees in a dense forest.

For twenty-five years these timbers have
been put in place until there is now suffi-

cent lumber underground to build a town of
the dimensions of the mine. Conceive a

city nearly three miles long, half a mile
wide, with 18 avenues, and from 20 to 30
cross streets, located on a hillside that
pitches at an angle of 38 degrees, and you
have a very fair idea of just what the Calu-
met and Hecla mine would be if its timber
were framed into houses."

The deepest workings are stated to be

3,400 feet, which if not a mistake, will be a

matter of astonishment to most people. The
hoisting works are enormous. Ten tons at

a time are raised 2,000 feet per minute, or at

a rate of 23 miles an hour. One steam

engine is of 4,300 horse power, and weighs

350 tons.

Stone.

SEPTEMBER 1892.

This fine magazine comes to hand with its

usual store of useful matter pertaining to the

building and decorative arts, interspersed

with essays of popular interest, but its prin-

cipal feature, and this among many com-
mendable, is in the section called editorial

comment, in which is found a review of the

social and economic circumstance, of our

day that, in point of intellectual acumen,
stands out in wonderful contrast with most
that appear at this day.

We would like to transcribe the whole to

these pages, but space limits us to the con-

cluding part as follows :

"It is well, however, not to be mistaken
in the meaning of this labor movement, in

its evolution it develops illegal and injurious

phases, for it extends beyond them and
includes all productive interests. Capital
is striving for precisely the same condi-
tion, in much the same way, but not yet
with the same success, from its greater lack
of internal discipline. The impelling condi-
tion is competition, carried to the extreme
by the tremendous over development of pro-

ductive energy due to rapid multiplication
of machinery, until market value has ceased
to bear any relation to cost. The conditions

of human civilized existence have a limit

before which the old maxims of political

economists must fall. It is clear that soci-

ety must soon reach some solution of values
in their relation to the cost of production,
that, in turn, rests upon the necessities of
living, that have no elastic conditions, and
leave no alternative. Failing to solve this,

society will crumble from the dry rot of
anarchy. The instinct that inspired the
millers of New York City to recently pool
their issues, and that has been productive of
numberless trusts and syndicates of capital-

ized industries, is the same instinct that
inspires workingmen and artisans to com-
bine in unions to set a price on their labor
without regard to the ability of an employer
to hire a cheaper man if he could find one.
The instinct is right, both in the case of
capital and labor, although in both cases it

has been extra legal, and sometimes illegal.

Efforts to put down the exercise of this

instinct are doomed to certain failure,

whether undertaken by all the forces of law
or government. The Roman Empire broke
itself to pieces in trying to subvert a condi-
tion of life that natural events had made
essential to the European mind. The com-
plete absorption of the elements of life and
livelihood by the monkeries and nunneries
of the Reformation era could not prevent its

utter overthrow, even when supported by
the united armies of the vast empire of
Charles V. Neither could Europe prevent
the overthrow of medievalism by unity for
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the destruction of the principles of the
French Revolution that Napolean success-
fully carried through Europe, nor could our
own Southern States, although in possession
of the arteries of government, prevail against
the public sentiment that decreed the down-
fall of slavery, even although some echoes
of it are heard in the Tennessee prison com -

petition, and in the bravoism of Pinkerton-
ism."

The Muscular Amalgamator.
KY C. A. STETEFELDT, E. M.

This is an unpublished pamphlet, printed

by the author as a lecture " not delivered"

at the California University.

The lecture, compendious in bulk, is far

reaching in promises and conclusions, a dis-

sertation on "things in general," and in its

serious aspect, if it have one, a reflex of the

opinions of a skilled man, trained in the

best schools of Europe, brought in contact

with expedients and processes of our moun-
tain mining regions— a mixture of the

advanced and the ridiculous.

The "Muscular Amalgamator" is thus

described

:

" He is generally of large frame, and
wields the sledge hammer with more skill

than the pen. Ifthe biographer inquires into
the history of his youth, and his former occu-
pation, he finds both shrouded in obscurity.
My own investigations have occasionally
brought to light that he started in life as a
blacksmith or carpenter, or that he had been
shoveling coal in an assay office. His moral
conduct is somewhat biased for the reverse
of truth. Not that I want to accuse him of
wilful lying— oh no ! — he only has got so
much in the habit of bragging about his re-

markable performances that he has finally

become convinced of the truth of his own
mis-statements.
As a manager of men he has excellent

qualities ; he can knock a fellow down and
swear at him like a sea-captain. Socially he
is intimate with Tom, Dick and Harry, and
the millionaires Brown, O' Flaherty, and
Shultze have the most exalted opinion of his

skill and ability. Although he has great
contempt for science, and for " scientific

cusses," as he calls us, he can make good
use of scientific nomenclature. He talks
freely of highly metalliferous limestones and
of phrenological periods. Tellurides, sele-

nides, bromides and iodides are to him of
every-day occurrence.
Of course, he is a fine assayer, and com-

poses his own fluxes, which resemble the
prescriptions of physicians centuries ago.
He is remarkably fond of being his own
assayer, because the statistics of the mill are
then much more satisfactory to his com-
pany. He is never troubled about reclama-
tions on bullion, and the bankers are eager

to buy all bars bearing his stamp. In amal-
gamation the most curious processes are
used : nitric, hydrochloric, sulphuric, phos-
phoric, acedic and pyrogallic acids are mix-
ed in the pan with soda, potash, lime, sal-

ammoniac, nitre, gum catechu, and sage-
brush tea. Potassium cyanide is a gift of
the gods, and is always kept exposed to the
air so that it will gain in strength."

The pamphlet is not published for sale,

but copies may be had from the author, at

40 California Street, in this City.

Aii Introduction to Geodetic Surveying*.

BY PKOFESSOK MANSFIELD MERRIAM.

This treatise published by John Wiley &
Sons, of New York, and sold here by

Messrs. Osborn & Alexander, in this City,

is one that will form a valuable addition to

the libraries of civil engineers and topo-

raphers, and is one that aside from its tech-

nical and principal part, contains a good

deal of value to the general reader inter-

ested in scientific subjects.

The terms geodesy and geodetic, come
from the generic one "geoid, " a name ap-

plied to the earth's figure as distinguished

from other standard geometrical forms, such

as ovaloid, elipsoid and sphereoid, uone of

which apply strictly to the earth's figure,

which is sui generis, of special design.

In surveying, the processes and quantities

are based on a plane, and accurate enough

to define boundaries and courses over limited

areas, but for long lines or large areas, such

as are dealt with in triangulation, it is im-

possible to proceed except by geodesy, or

taking into account the curvature of the sur-

face of the earth, hence we have the name
" geodetic " applied to the work done by the

Coast Survey, which would be nearly useless

or impossible if conducted on the principle

of common land surveying.

Geodesy is therefore in a sense a separate

science, and in another sense an essential

element in surveys of all kinds, if absolute

accuracy is to be attained. In the article

by Engineer Kerr, of the U. S. Geological

Survey, on the triangulations to ascertain

the height of Mount St. Elias, can be seen

an example where the geoid figure of the

earth would be an element of importance,

and without which determinations would be

vague even if complete triangulation was

otherwise possible.

The most remarkable, and at the same

time commendable, feature of the work is
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the absence of pedantry, such as the sub-

ject invites. As before remarked, even

the unskilled reader can find in the book a

great deal of useful and interesting infor-

mation. This characteristic is no doubt due

to the fact of the author being an instructor

in civil engineering, professor in the Lehigh
University of Pennsylvania.

The third section on the " Field Work of

Triangulation," will be found the most valu-

able part to professional people, but in the

first of the divisions occurs historical matter

that will be astonishing to the secular

reader. Eratosthenes, 230 years B. C. had
discerned the principles upon which could

be computed the size of the earth, Aristotle

and others having a century before deter-

mined its spherical form. " Then for a

thousand years, " says the author, "Europe
was sunk in intellectual darkness — the

dark ages, the period of faith when reason

was blotted out, except a mere spark pre-

served in Arabia. '

' The present work brings

to mind the altered circumstances under

which we now live.

Testing Water Wheels and Machinery.

BY JAMES EMERSON.

On looking into this singular book, we
were at once reminded of the sailor who re-

quested from his captain the loan of a book
to read in the forecastle, and being told to

help himself, took the largest, which proved

to be a dictionary. Jack soon returned the

book, because, he said, "the subject chang-

ed so often his mates could not keep up
with it." The book cannot as a whole be

crowded within the titular scope of '

' Teufels-

drbckh's Profession of the Science of Things

in General (gameinlichwissenschaft). Hy-
draulics, religion, law, ethics and wire tables

come in alternate chapters or sections. The
pentateuch, penstocks and turbines ; total

depravity, horse-power and hierarchy, are

joined together if not blended.

Our review of the book must be postponed

for some time pending some experiments.

A convivial engineering friend we tried it on,

soon laid the book down, felt his pulse, went
to the mirror and looked at his own face

with interest, went out with a sigh and has

not been seen since.

The hydraulic portion, or the main por-

tion, contains much of interest and use,

among other things, scraps of history in the

art that will be new to most readers. An
article on screw propellers on page 379, had
better be expunged from the fifth edition,

this is the fourth. The idea of revolving a

screw propeller without progression through

the water to determine its force must be a

joke.

The author has had much practical experi-

ence in testing water wheels and the meas-

urement of power ; also has been too close an

observer of human nature to have much
faith in anything not amenable to a brake

test.

Brown & Sharpe Manufacturing Co.

•This Company send their annual cata-

logue, it may be called, containing a list

and description of their multifarious prod-

ucts with a number of additions. The
works are so well known in this country, or

indeed everywhere, that it is scarcely neces-

sary to comment on their unique character.

Nowhere else in the world is there a great

mechanical works, either of the same kind

or devoted to the same kind of product.

How it has ever been evolved into an organ-

ized manufacture is not imaginable. Except

the Wilcox & Gibbs sewing machines, which

the Brown & Sharpe Co. have always made by
contract, nearly all that is produced is spec-

ial and peculiar, tending, in nearly all cases,

to an exactness that others seek to avoid.

It has been our fortune to have seen, at

intervals, the evolution of this strange busi-

ness, and to know personally Mr. Brown,

who was an ingenious watch and clock-

maker, that soon branched out of the rou-

tine of his business to make watchman's

clocks, counting, and other intricate mech-

anism.

In 1865 the works had grown to furnish

work for more than 100 men. The quarters

then occupied were cramped, and the ceil-

ings so low that one could reach them. In

one case 35 men were crowded into a room

of not more than 300 square feet. Now it

requires more than 150,000 square feet of

floor to accommodate the business, and the

" appointments," as they may be called, are

the finest perhaps in the world.

The catalogue and price lists are issued in

a pocket to 3 to 5 inches, and form an

invaluable reference on an engineer's or

manufacturer's desk.
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Comments.
The Federal and State elections last month indicate that the

people of the country are finding out the injurious effect of changing

prices "by law." Such changes are death to industry and com-

merce, and work great wrong by permitting speculation, and intro-

ducing the commercial and personal idea into legislation. The last

National administration was characterized by the selection and

appointment of a large number of unfit and incapable men to office.

What the incoming one will do remains to be seen. Our system of

government is one adapted to an honest and virtuous people, and to

no other. There is no permanent bar to those personal schemers,

and measures that would not be tolerated under a more centralized

system. The Nation is becoming unwieldy with a population of

sixt}^ millions, and unless capable and impartial methods are

adopted in future, there is probability that a conflict of interest will

lead to some radical changes.*cr

The smashing of two passenger trains between Edinburgh and

London, and at Liverpool, last month, on lines operated strictly on

the block and signal system, is evidence that, no matter how care-

fully and completely precautions aie taken, the risks rest on human
intelligence and human action. In one case a signalman, exhausted

from loss of sleep at home, missed his
'

' points,
'

'
' and a passen-

ger and freight train wTere " telescoped," as it is called, an operation
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that is much more destructive there than here, because of the

methods of constructing passenger carriages without longitudinal

through sills, and other features giving safety in such cases. Ten
persons were killed and twenty were wounded, which means in

England the absorption of a year's earnings for compensation.

Mr. Andrew Carnegie, the much vaunted protector of American

industries, has purchased a good many of his machine tools abroad,

evidently because he could save something. His last purchase is a

large planing and slotting machine made for him in Eeeds, Eng-
land, and for anything we can detect, in a recently published draw-

ing of the machine, having no other than the most simple elements

of machine-tool practice, has not even modern belt-shifting and

reversing gearing for the platen movement, and slot levers for the

vertical or .shaping movement. The feed motion is operated by tap-

pets on the table, a method no tool maker in this country has

employed for twenty years past. The table is driven by two screws

receiving their thrust, so far as can be seen, on bare collars, and

which, by known rules of construction, can never work in unison

with rigid connections of nuts and so on, and only when indepen-

dently driven. We are pretty well acquainted with English

machine-tool practice, and concede its merits, except in planing

machines, for these it is as bad as can be.

The present depression in the ship-building industry on the

Clyde is indicated by the fact that out of 148 building berths only

49 were occupied in October of this year. This means a great deal

in respect to the carrying trade, or rather the increase of the

carrying trade, because at least one half of this large capacity

has been employed on new or added shipping, and not to main-

tenance, including in that term new ships to replace old ones.

No one who reflects on the matter, and considers the circum-

stances that have called out so vast a capacity for ship building as

now exists in England, will doubt that this capacity has gone

beyond the normal demands of commerce. The transition from sail

to steam for example, which has been going on for twenty years past,

was not an addition to the required amount of shipping, but rather

the reverse, because the steamers making more rapid journeys require

less aggregate tonnage than the sailing vessels. These vast yards

on the Clyde, Tyne, Thames and elsewhere, are overgrown.
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It looks as if the President and his advisers have been wholly

outwitted by the Canadians in the matter of canal tolls, and very

much as though the Welland Canal discriminations had a particular

object, namely : to provoke retaliation, fire public opinion and thus

secure money to construct the St. Mary, and other canals forming a

ship way from the Gulf of St. Lawrence to Lake Superior.

Whether this was the original scheme or not, it has so turned out, and

we will soon be in the position of paying toll to Canadian canals, or

permitting their vessels to do a great share of the carrying from the

Lakes to Europe and elsewhere Retaliation is a silly, undignified

policy, a childish kind of game. There is no compensation either

way, and both sides lose. We have heard too much of it for some

time past, at least too much for a country like this, able to exact and

concede all honest demands without "retaliation."

The cunning methods by which laws can be rendered nugatory

is the business of lawyers, who look on public measures as they do

on a suit at law having "two sides," in one of which they are

retained. The Interstate Commerce Act is an example. People

often wTonder why there are no convictions and penalties for its vio-

lation, but if they will look a little deeper into the matter they will

find that such penalties are void because of their severity, which

was, no doubt, arranged with that view. The Railway Review, in

commenting on this matter, says that in one case of a Western rail-

way, if the prescribed penalties had been inflicted, the defendant

would have had millions of dollars to pay in fines, and been sent to

prison for 400 3-ears. The minimum penalty for violating the law is

a fine of $5,000, and imprisonment for one year. Legislation of this

kind is supposed to be among the most carefully considered, and if

so, what is to be thought of the capacity of Congressmen ?

In 1889 there was produced in this country 3,151,412 tons of

Bessemer pig iron, which required the importation of about

1,000,000 tons of ore, low in phosphorous, to be mixed with the

American ores. Cuban ores are almost free from phosphorous. The
Hon. Abraham Hewit, of the Trenton Iron Company, says "Every
ton of foreign ore that comes here malces a market for two tons of

native ore that otherwise could not be worked, and does not reduce

the price of our ores, because they are already sold at one half the

price of the foreign ores delivered here." The importation of Bes-

semer ores should be encouraged in every way possible instead of
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being taxed, not only, because of its being essential in producing

Bessemer pig iron, but also because it makes inward freight for ves-

sels that carry American grain out of the Eastern ports, and lowers

freight charges accordingly.

We have received from the Commissioners of Patents, Ottawa,

Canada, a copy of the new law relating to patents in the Dominion,

and, as a matter of interest to our readers, will explain that the term

has been extended to eighteen years, and models can be dispensed

with in most cases. The Exchequer Court is given jurisdiction in

patent cases, over all questions involving validity. The period for

importation of new inventions remains as before, for one year, with the

privilege of extension for another year by petition. Manufacture

must be commenced and continued within two years from the date

of a patent. The term is divided into three periods of six years

each with fees in the same proportion, and the privilege of extension

as under the old law. The section relating to models is equivalent

to reducing the fees or expenses of a Canadian patent one half,

because models of mechanical inventions usually cost as much as the

fees, sometimes a good deal more.

One of our newspapers announces that, as a " decree of fashion,'

one must commence a letter on the fourth page. Omitting the

decree part, one may ask where else a letter should be commenced ?

It is reserved for San Francisco printers to put the head of a letter

on the first page. We once asked a prominent firm here to instruct

us how to press c6py a letter commenced on the first page, and they

are at the problem yet, perhaps, but leaving the question of copying

out, where is one to write next, after the first page is full ? Turn

over, and write on the opposite page, leaving one blank, and the

other filled on two sides ? It is a matter of common sense to begin

letters on the fourth page, and it is the custom, as the editor of a

newspaper certainly ought to know.

We have been watching for the announcement of a steamer, on

paper, to excel the Gigantic, now being constructed at Belfast. It

has come from a " well-infoftried source," says the Engineer, London,

and is to be about a quarter of a mile long, and journey between the

two continents in 36 hours, 13 minutes and 3 seconds. Of all kinds

of fools the marine one is pre-eminent, because he speculates in what he

never understands. All these wonderful steamers that have been
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built in the air have originated with people who had no knowledge
of the matter, and for resources draw upon an elastic imagination.

It is childish, and injures our reputation and interests in various

ways, and the wonderful steamer crank should be suppressed. He
does not stop at size, but every little while discovers that marine

architecture is all wrong, and a totally new "type" is required—
invariably to be constructed with some other person's money.

In another place in this issue we comment on the decadence of

economic knowledge when we compare the speakers and writers of

this day with those of one hundred years ago. In proof of this may
be cited a statement made by a prominent statesman, the governor

of a state, in a recent meeting in Brooklyn, New York. He said
'

' England has paid us 230 millions in gold to settle a balance of

trade in our favor, and we have got the money now." The audi-

ence, perhaps, and the speaker also, no doubt, thought we had some-

how got this money out of the British as a speculation, and without

an equivalent, whereas they, perhaps, made more money than we
did in the transaction. It is the old mercantile theory again, of

money balances, put' to rest by all sensible people a century ago, and

certainly no one in this country in the days of Hamilton, Jefferson,

Clay, Calhoun, or Webster would have stood up in Brooklyn and

uttered such a sophistry.

From newspaper accounts, relating to the report of the Bureau

of Ordinance, not yet to hand, it seems that the scheme of inclined

turret faces for certain American war vessels has been abandoned.

The effect of even slight vertical inclination in the faces has a result

in resisting shot, far beyond what is supposed, or, if not that, in

reducing the required thickness and weight of the turrets. Both of

these qualities are against the interests of the contractors who are to

make the plates, the reduction in weight reduces the amount, and

the inclined faces add a great deal to the cost of manufacture.

One authority claims the change from the original plans was made

to favor the contractors. The difference is such that a contract for

plates fitted for inclined faces should never be converted into one for

vertical faces, and vice versa. The difference in the cost of shaping

the plates in the two cases is not less than a third, and the original

contract, whatever it is, should be adhered to, or a new one made.
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LOCAL NOTES.

Mr. L. Heyneman, C. E., in charge of work for the new
site of the Fulton Iron Works at Harbor View, informs us that the

works are progressing rapidly and favorably. About 300 piles are

now driven on the water front, and a good many of the concrete

foundations for the foundry and other departments are in. The
grounds, consisting of eighteen acres, are at the ends of Baker,

Broderick and Devisadero Streets, and are protected on the west,

both from wind and the swell ; the latter by a double tier of piling

to which a revet face of rubble work will be added soon. A large

wharf is now being constructed, and unless the weather hinders,

the works will soon come in view from the Bay and Marin Shore.

The water frontage is 1,000 feet long, and the situation is very satis-

factory to Messrs. Hinckley, Spiers & Hayes, who have been fortu-

nate in associating with them in this new enterprise, not cnly

investments, but at the same time, experience and skill.

Those curious in such matters can now see the engines of the

battle ship Orego?i, erected at the Union Iron Works, and at the

same time as good work of the kind as is done anywhere in the

world. They can also see some new machine tools going into place,

of greater capacity than exist in any other works in this country,

also what is quite exceptional at this time, a works full of business.

We have, at intervals, ever since the Union Iron Works were built,

been over the plant and have never before seen the same amount of

work on the floors. It is, of course, mainly Government contract

work, but there is a large share of the miscellaneous kind, local for

the Coast, and abroad. The marine dock is busy with double lifts, as

a rule, and the time will come, no doub 1

:, when pontoons will be

required for shallow vessels, if the dock sinks low enough for that

method, which, if we remember, was a part of the original plan.

As our manufactures here become organized and permanent there

is more reason for, and value in, trade marks. These are a phase of

old, settled manufactures, rather than new ones, but it must be

remembered that new manufactures grow old in time, arid a trade

mark, like some other things, becomes more valuable by age. We
do not mean adventitious catch words and grotesque symbols, but

typical and relevant names applied to a business or class of
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machines, such as " Hydro-Steam " applied to elevators, which is a

good illustration of what is meant. This system is novel, as it has

been invented here, and the trade name is one of value, which the

owners have so found, and have recently had it registered as a trade

mark. The fees are but a trifle, and the privileges last for sixty-

years by renewal.

Mr. Otto von Geldern, C. E., of this City, is still engaged in

procuring and compiling data for the U. S. Engineer Corps in respect

to some of the navigable creeks and rivers entering into the bay, and

methods of their improvement. It is fortunate that the Government

is moving in this matter during the administration of Col. Geo. H.

Mendell. At his possible retirement from official life, within a few

years, there should be, *in the archives of his office, full data

respecting the work that has engaged so long a period in his official

career, and on which must be based the policy and appropriations

for public works of the kind in California.

There is reported the organization of an electric power and light

company to transmit current from the Folsom Hydraulic Works to

Sacramento, with a capital of one and a half millions of dollars.

The distance of transmission is about twenty miles, and the scheme

seems a sound one in every way, except that it would be much bet-

ter for the City of Sacramento to erect and control the whole thing.

The people there seem to have more success than is common in man-

aging municipal property, and have already quite a plant for supply-

ing both light and power. The principal problem in the case, we

think, will be the lack of water in the American River in summer.

The storage capacity, above the dam, is sufficient to make the whole

supply available, but it is not much in late summer months, fortu-

nately at that season the power required for lighting is at its

minimum.

San Francisco has a claim for modesty in respect to various

works carried out here in a quiet manner, that would call for much

more noise and ink in other places. The gas company, for example,

have erected, on the north side of the City, a gas tank of unusual

dimensions that very few people have heard of. It is to hold

2,000,000 cubic feet, is 168 feet in diameter, and the total height 145

feet. The excavations are 37 feet deep. The floor coating is 24

inches thick, of stone and concrete. The walls are 8 feet thick.

The iron work was done by the Union Iron Works, and the mate-
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rial furnished here, mainly by the Pacific Rolling Mills Co. The cost

of the whole is about a quarter of a million of dollars. This is,

except some gas holders at New York and one in Chicago, the

largest in this country, and goes to show the fact that electric

lighting does not interfere greatly with the consumption of gas.

Messrs. W. T. Garratt & Co. have submitted plans and estimates

for a new water works at the City of Modesto, which have been

accepted, and in preparing to vote for the required funds to construct

the works the City Council elicited some information of interest. It

appears that in the majority of towns in California the consumption

of water is a little less than 100 gallons a day for each inhabitant. In

the Eastern States it is about 75 gallons per«head. At Santa Ana, Cal.

,

they have a pumping water works where the cost ot pumping is two

cents for one thousand gallons, which is perhaps as high as in any other

case where good machinery is employed. At Modesto the present

cost of pumping and maintenance is about 9 cents per thousand gal-

lons, which certainly admits of sixty per cent reduction. The Stan-

islaus River is within a few hundred yards, and the elevation

required not more than ninety feet. In this, as most other cases,

however, the actual cost of water is not the only problem. Safety

from fire, enhanced value of property, and the accretion of business

which a good water supply invites is the main part of all. Messrs.

W. T. Garratt & Co's plans include a high-pressure fire service with

storing plant and distributing apparatus complete.

Industrial Notes.
The steam jacket problem that has during a dozen years past

called out volumes of discussion, and whole books of formula,

with more experiment, perhaps, than any other problem that

has ever appeared in steam engineering, should now settle down
to the conclusions of the committee of the Institution of Mech-

anical Engineers, London, who have recently presented a report

on this subject. The committee consisted of some of the most

eminent engineers in that body, and includes a large number of

experiments under all kinds of conditions. The first report of this

committee was presented in 1889, and the present one is no doubt to

be final. It is difficult, in so much of it as has reached here at this

time, to sum up the conclusions that may be drawn from the report,

but it will no doubt be available for our next issue. The main part

will be the discussion, in which general inferences will appear.
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The great engines and pumps employed in pumping out Haarlem

Lake, in Holland, are to be removed and replaced by centrifugal

pumps, now being made in England. The old pumps were of the

bucket type, set in a circle around a great steam cylinder, and oper-

ated by levers. The centrifugal pumps are to be of enormous size
;

the suction pipes 4 feet 10 inches diameter, capable of raising about

100,000 gallons a minute. This shows the progress of centrifugal

pumping at this day. The old pumps, in so far as economy of

power, could not well be excelled, but the nature of the plant made

it expensive to maintain, and it lacked capacity, or had to operate a

much longer time for a given duty, than the new one will.

The Mineralized Rubber Co., of New York, proposes grooved

bands and grooved pulleys, so as to cause adherance and prevent

slipping. It is curious that so much effort and expense should be

expended on this matter of slipping belts. The whole thing is a

mistake, because belts do not slip as much as they should, when we
consider their strength and nature. That is, they do not slip when
doing their normal work and when wide enough, but only when
over-taxed and the slipping becomes a natural and necessary

indication of improper use. In this country we have a tolerably

rational use of belts, but in England one is compelled to the view

that a leather belt and a pitch chain are regarded much in the same

way, and both of them as substitutes for tooth gearing.

The launching of the Campania, new Cunard steamer, in Octo-

ber, was a difficult undertaking. The Clyde, at the Fairfield Works,

is barely 900 feet wide in the direction of the diagonal launching

ways, and as the ship was 600 feet long there was only 300 feet in

which to stop the 9000 tons of weight. This was accomplished by

means of drag weights attached to the ship by numerous chains of

varying length, so that one after another came taut, offering a

gradual resistance. The anchoring device was eight heaps of chain

on the ground that had to be dragged, a curious expedient, but one

not without reason when we come to think of it. The resistance to

the ship is somewhat indefinite in quantity, but absolute in nature,

removed from all adjustment or judgment of attendants, and all

chances of mistake or failure are eliminated. This expedient is no

doubt an old one in launching when there is not room, but certainly

there has never been a case before when a ship was launched into a

canal the width of which was about one half the ship's length.
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The chief inspector of the Royal Navy in Great Britain, has in

a recent article on the subject, indicated what may be called the

survival of forced draught in marine boilers, and places the best

pressure at only a half inch of water, or in other words, what may
be called natural draught. In a war vessel, forced draught is not so

much a method of combustion as an addition to boiler capacity, or

a saving of room and weight for boilers ; but as Mr. Benbow inti-

mates, the game is not worth the candle, and the chances are that

we will gravitate back to the rational mean between high air pres-

sure and no pressure. The effect of high temperature in the fur-

naces is the principal impediment to forced combustion, but there is

also the question whether in all practice, land and marine, there is

not more economy and safety in slower combustion.

When Mr. George W. Dickie, of the Union lion Works, lectured

last summer, at the Academy of Science, on the subject of " Freight

Steamers for Ocean Service," his estimate for fuel consumption was
disputed as being too low, but was afterwards very fully maintained

by statistics showing the amount burned by White Star freight

steamers, running between New York and Liverpool. Now even

this performance has fallen behind. The steamer Heighingto?i, with

6,100 tons displacement, has recently run from Liverpool to Madras,

India, 7,512 knots, or 8,639 miles in 830 hours, or about nine knots

an hour, consuming for propulsion 13.75 tons of coal a day, or 475

tons for the voyage. This the Steamship says is at the rate of half

an ounce of coal to each ton of dead weight carried one mile, or 32

tons carried one mile with one pound of coal, or one ton of freight

carried 32 miles with a pound of coal. This seems marvelous.

The above named coal consumption was for power alone, other

uses consumed about half a ton a day. Mr. Dickie can amend his

tables now.

There has recently been made, on the Great Eastern Railway, in

England, a test of locomotive performance, the most careful and

thorough to this time, conducted or observed by Mr. Bryan Donkin
and Professor A. B. W. Kennedy. The tests were made with the

locomotive stationary, driving a portion of the works at Stratford,

and then on two runs of 95 miles, hauling a train of about 300 tons.

The observations extended even to the temperature of the gases of

combustion at various points, and to their analysis. It is difficult

to see how all the various data could be observed and recorded.
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especially on the running tests. The consumption of coal was 2.85

pounds per hour per horse power and 19.75 pounds per mile run.

The evaporation was a little more than 10 pounds of water, being

10.10, 10.34 and 10.16 pounds for the three experiments, and com-

puted as equal to more than 12 pounds, from and at 212 degrees,

the temperature of the feed water being from 50 to 56 degrees. The
tables given in No. 1.399. Engineering, London, will be a matter of

interest to locomotive engineers in this country.

In some recent experiments where an iron planing machine was

driven by an electric motor, it was found that eight horse power was

consumed, and that at the end of the stroke double this amount of

power was required to reverse the machine without checking the

motor. This shows a waste of one half the power that must be pro-

vided and consumed, mainly in dragging a massive table, and the

work to be planed, backward and forward, while the cutting tools

remain stationary. Eight horse power applied at the rate of 20 feet

per minute, a maximum cutting speed in planing heavy work, equals

a strain of 16,500 pounds, of which perhaps not one fourth is applied

to the work, or utilized. There is perhaps no process where more

power is wasted than in planing, and needlessly so, because it is both

cheaper and better to move the tools and let the work be fixed. It

requires half the room, less than one half the power, and at the

same time secures truer work. No platen or carriage planing ma-

chine remains true for any length of time, unless "wedged up for

wear.

Mr. Albert D. Pentz, who is a good judge of the matter, says

American files are below comparison with the Swiss and some

other foreign files, which is a truth of fifty years' standing, and we
fear is likely to remain one unless machine processes can be made to

supplant painstaking hand skill ; but there is another phase of the

matter. Mr. Pentz says that from some inquiries made, he concludes

that in one case at least, the steel used for American files was bought,

or could be bought for four cents a pound. This is dishonest and

disgraceful. There is no steel fit for common files that can be

bought at twice this rate, and none for fine files at three times the

rate. This matter of files is one of unhappiness to all who purchase

or use them, and places us at a great disadvantage in some kinds of

manufactures. If there is no skill or enterprise to produce good

files there should be no impediment to buying foreign ones. We
hardly think, however, the case is as bad as represented.
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Metallic boats are now made in England in two halves, stamped

out or pressed into form from soft steel plates, the two halves being

riveted together with a stem keel and stern post, all in one piece,

between. Considering the complicated forms with which malleable

plates are formed, copper for example, there should be no trouble in

making the sides of a small boat in the same manner, and it would

certainly be better in various respects, than the old method. Ribs

would be required, perhaps, in some parts for stiffening purposes.

Prof. C. B. Dudley, chemist to the Pennsylvania Railway Com-
pany, has been analyzing some of the alloys sold for machine

bearings, and if his renderings are correct, as they no doubt are,

there is a good deal of "humbug" in the various compositions.

The manufacture of bearing metals, like medical treatment and

watch repairing, is done on good faith. The pretended secrets of

the business are sophistry, and the best way to secure good metal is

to procure it from some one who will honestly use the proper

elements in mixing. In Professor Dudley's analysis the element of

tin appears in most of the reputable mixtures, and in some of them

not at all, as in "magnolia metal," where the analysis is : "lead

85.55, antimony by difference 16.45 with traces of iron, copper, zinc

and possibly bismuth." American anti-friction metal : lead, 78.44
;

antimony, 19.60 ; tin, 0.98 ; iron, 0.65. The better class of metals

have a base of copper and tin from 2 to 10 per cent. The analysis

of metals is a regular department of the Pennsylvania Railway's

laboratory, and has been conducted for a dozen years past.

Miscellaneous.

The Dutch have assumed a herculean task in pumping out the

Zuyder Zee (Cider Sea) but that makes no difference, the work will

go on to completion. Nothing is ever commenced and abandoned

in that country. The cost of the undertaking is estimated at

seventy-six million dollars, but the reclaimed land will far more

than return this investment. The main dyke will be 26 feet high

and 20 miles long. We gave some time ago an account of pumping

out Haarlem Lake, a similar but less expensive undertaking. The
reclamation of sea-covered lands in Holland is a wonderful feat in

modern engineering, or within two hundred years past, because it is

an old art there.
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The Victorian Government, in its fatherly way, pays a bonus to

those who will plant orchards in the irrigated lands along the Mur-

ray River. For ten acres in raisins, grapes or currants, $100 an acre,

and $25 a ton on all the fruit produced. For figs and prunes,

apples, almonds, lemons, olives, peaches, and so on, the bonus is $15

per acre, and a further bonus for each box of fruit exported. We
are not able to conjecture conditions, other than economical stupidity,

that will permit a tax to be collected from one industry and paid

over to another one, but will venture the opinion that this govern-

ment meddling with private business will do no good in the end.

There is produced in this country about 7,000,000 barrels of salt

of 280 pounds each, worth at the works $5,000,000. Nearly one

half of this is produced in the State of Michigan from immense beds

of rock salt lying under Lake Huron, extending all the way across

into Canada. The price is generally assumed at $1.00 per barrel, or

$8.00 per ton of 2,240 pounds. This is about four times the price

in Europe, where it costs about $2.00 per ton. One works in Michi-

gan produces 2,000 barrels a day. A gentleman, who recently

visited the works, and secured particulars respecting the investment

in plant maintenance, wages, and other outlay, concludes the cost

of manufacture is less than 13 cents a barrel. At Syracuse, N. Y.

there are great salt works, the product of which was, in 1888, con-

tracted at $3.15 per ton, or about 45 cents a barrel.

Sweden and Norway were joined under one crown in 1814, their

union relating to the sovereign, "a military alliance, a joint con-

sular service, and some other matters, but it was no union such

as is commonly made in such cases. The King had a veto power,

but never dared to exercise it in Norway, where all acts of the

"Storthing" or Parliament, receive two years' consideration, and

consequently need no interference by an executive officer. The
Swedes about ten years ago adopted a system of taxing imports that

has not worked very well, or at least Norway, which is the poorer

country, one half as large as Sweden, has outstripped her in com-

merce and otherwise, and now wants a separate consular service, and

for other reasons is discontented with the union. Norway ranks

high in her merchant marine, standing third among the principal

nations, does not squander money on an army and navy, and is one

of the best governed countries in Europe.
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In the Tipton colliery district in England there was raised last

year 27^ times as much water as coal, the whole amount being

over 20 millions of tons, the cost of raising the water was less than

half a cent a ton. The amount of water raised by pumps in this

district, or by the '

' commissioners pumps, " as it is stated, reached

sometimes, 11 million gallons a day. This seems like getting coal

under difficulties, and goes to show that with present means the

deeper coal veins in England cannot be profitably worked.

The four principal collieries in Vancouver, B. C, employ 3,200

people, of which 510 are Asiatic people, Chinese and Japanese. The
product is over 1,000,000 tons a year, of which 700 tons a day, or

about 25,000 tons a year, goes to the Southern Pacific Company.

The Union mines, which produced, in 1891, 114,792 tons, belong

in part, or mainly to Stanford, Crocker and Huntington. The pro-

duct is set down in tons by Consul Meyer at Victoria as follows :

1888 1889 1890 1891

Nanaimo 258,817 223,870 389,505 527,457
Wellington 198,392 273,383 174,496 345,182
East Wellington 30,092 51,372 44,602 41,666
Union 2,000 31,204 69,537 114,792

Total, Tons 489,301 579,829 678,140 1,029,097

These coal fields, if accounts are true, do not compare with what

exist in Washington, and, if so, there should be no want of fuel in

San Francisco with these resources.

Locomotive Engineering has published a fine supplement plate

showing a train, weighing over two thousand tons, that was recently

hauled from Chicago to Philadelphia hy the same locomotive,

except being assisted on the Alleghany Mountain grades, and in two

other grades near the terminal. It required 43 tons of coal to move
the train from Pittsburgh to Philadelphia, 354 miles. The locomo-

tive was a consolidation, one with cylinders 20 inches diameter, 24

inches stroke. The furnace, 9 feet by 3 feet 6 inches, indicates the

enormous capacity of the engine. There were 40 cars, each loaded

with 66,000 pounds of wheat, making up a train 1,602 feet, nearly a

third of a mile long. One, in considering this feat, is reminded of

the tendency in all kinds of carriage, land and water, to enormous

loads. The economic reasons are competition in the case of rail-

ways, and speed in the case of steamers, and the mechanical condi-

tions are opposite. Dimensions increase the speed of steamers, but

hinder trains.
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Electricity.
THE ELECTRICAL STORAGE PROBLEM.

It may be given to some gifted person with occult powers of

penetration to find out from the conflicting statements, opinions and

history, what the real status, hope, and promise of the accumulator

system is, in electrical economy.

The business relations that storage bears to the generation and

sale of electricity one can see in so far as that by storage a con-

siderable saving, and at the same time independence can be gained,

neither of which are objects likely to be promoted by the generat-

ing companies, on business grounds. There is always a margin of

profit in the
'

' unused '

' amount of current, as in the unused amount
of water supplied, and direct connections makes this a profit, but

leaving all this out there is the question of fact in the case which is

most perplexing of all.

For example, the Street Railway Journal of November, says :

'

' Two railway companies in New York are preparing to test

storage battery cars in actual practice. One of these companies is

the Second Avenue Railway Company, which will soon have ten

cars in operation on the Waddell-Entz system, on Second Avenue
between their main depot on Ninety-sixth Street and the Harlem
River. The Ninth Avenue Railway Company officials are trying

an Acme storage car.
'

'

Now wThy two prominent lines in New York should attempt the

accumulator system for street railway service after it has been con-

demned in general terms by prominent electrical engineers, is hard

to understand. The fact is "they do not know," and looking at

the mechanical and dynamic phases of the matter, a safe inference

is that on fairly level grades, street traffic will in the future be car-

ried on by auto-mobile apparatus, or by cars that carry their own
power as steam locomotives do.

Weight, which is commonly urged as an impediment, is an

essential element of traction, we cannot have one without the other,

and as soon as the load can be made a practical factor in operating,

as it must be, that objection will disappear, or rather will be

absorbed, so perhaps with other objections, such as the maintenance

of plates, we may at any time expect an imperishable kind.

In England the Electrical Storage Company, of Eondon, have

begun guaranteeing or maintaining the cells of their batteries, and
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the result is so much in their favor, that they are now sending out

circulars offering to undertake the propulsion on urban railway lines

for a percentage of the traffic receipts.

The self contained system, as it is called, in which each car has

its own motor and power, permits immediate substitution of storage

cars on horse lines, without any change of the permanent way, and

we suspect this method of contracting for propelling power is to

become a wider system. It is in the line of centralization and for

that reason invites capital.

NOTES

There is slow progress made with alternating current motors. It

is five years since Nicolas Tesla promised a development in this way
and so far as known, neither he nor any other electrician has set up
insuperable difficulties as a reason for this slow progress. To those

unskilled in the subtleties of electric phenomena, it would seem that

any generating agent should be capable of being reversed, or in

other words, give out as a motor what it created as a generator, less

certain losses as in the case of engines for liquids and gases. The
same agencies that raise or compress these will give out again a fair

portion of the energy consumed in the first case ; so should an alter-

nating generator, and it will no doubt in the end.

The power that can be brought to bear in resisting a legitimate

patent is exemplified in the case of Edison's claim to the filament

incandescent lamp, lately confirmed by the U. S. Courts. The coa-

lition, forming the " General Electric Co.," of course disposes, in a

great measure, of infringement, but there are other companies, nota-

bly the Westinghouse Electric Manufacturing Company, that will

have to pay tribute or abandon the Edison filament lamps. The

Thomson-Houston Company had previous to and anticipating the

decision in Edison's favor, been engaged in producing a new lamp,

aided by a Mr. Langham, who proposed to make a lamp without the

carbon filament. Whether successful or not no one outside of the

company knows, but if so, then the difficulty to other makers will be

increased by a second bar. We have a good many times predicted

that the final outcome would be an acknowldgmemt of Mr. Edi-

sons claim to his lamp, because in the shades of difference that have

been shown the original invention always stood out boldly.
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Some one has, thoughtfully, invented the term "electromotive,"

and thereby earned much commendation. Electric locomotive is too

long, and no more relevant— not so much so as "electromotive."
' Locomotive '

' is itself, as a name for a railway engine, a kind of

joke, a term that would stand improving in so far as both its

euphony and relevancy, but then, that may be the reason it was
adopted, because custom nearly always tends to the word least

appropriate and, if possible, with a strained meaning.

The De L,a Vergne Company, of New York, makers of refriger-

ating machinery, have fitted up a department of their works with

electric motors for driving the machine tools separately, depending

on the motors for stopping and starting. This is not perhaps the

most extensive application of the kind, and is moreover experi-

mental as will be seen from the motors being set on the floor and

driving to the usual countershafts overhead. If machine tools are

to be driven by electric motors the best plan wTill be to have the tool

makers adapt the driving gearing for that method, and connect the

motor as an integral part of the machines. To set the motors

around a shop on the floor and connect to overhead gearing is no

proper installation for electric transmission, and we doubt its success

as a permanent arrangement.

Mr. T. H. Leggett, president and manager of the Standard

Consolidated Mines at Bodie, is about to install an electric transmis-

sion of considerable importance. The power is generated twelve

and a half miles distant and conducted by a bare wire supported on

662 poles set at spaces of 100 feet. The generator is to be of the

Westinghouse multipolar alternating type, of 160 horse power,

driven by four Pelton water wheels, 21 inches in diameter, on one

shaft and connected directly to the armature shaft by a flexible and

insulated coupling. The head ol water is 350 feet, and the whole

generating plant stands on a foundation only 5 X 20 feet. Mr.

Leggett has the work all in, except the dynamos, which are behind

time, and hopes to be running in a month or two. This scheme for

cheaper power will put the mine on a new basis, and will no doubt

save in fuel what will be a reasonable profit on the whole investment

from this source alone.
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Mining.

NOTES.

There is prospect of a smelting plant being erected at Los

Angeles, Cal., and promise of its maintenance by the minerals

in the mountain range opposite there, especially in Inyo County.

The announcement is made with some promise of fulfillment,

because that city has been less prolific of what may be called paper

industries than most of her northern neighbors. The papers there

speak of using Inyo County coal, which we imagine will have to

be converted into gas for smelting purposes.

Virginia City methods are peculiar. The net yield of ores is

$15.81 per ton, and the expenses of mining, reduction, etc. was

$17.87 per ton. At some mines in Montana, which is certainly not a

cheap place, the ore yield is estimated at $6.22 per ton, and expenses

at $6.98 per ton, or less than one half as much as on the Comstock.

The cost of reduction, or milling, at Virginia, is $6.00 to $7.00 a ton,

which by all precedents and comparisons seems to be two prices at

least. The fact is there is no chance for returns to the shareholders,

and the whole property is blotted out, unless there are some more

honest methods of dealing with the owners of the mines.

The North American Transportation & Trading Company of

Alaska formed this year, and which has even already revolu-

tionized the mining industry in the interior of the country. A
steamer was taken up in sections to St. Michaels, on Norton Sound,

80 miles from the mouth of the Yukon, and there put together.

She was then loaded with provisions, the framework for a trading

post at Upper Ramparts, 2,000 miles from the river mouth, and a

complete hydraulic plant. Many of the miners have decided to

winter up country this season, and they will now be able to get

provisions, etc., and at a reasonable rate. The placer fields on the

Upper Yukon are rich, but as flour sold for from $15 to $18 per

sack, the miners had to abandon digging that did not pan out $10

per day, for with the short season and these high rates they would

have nothing left at the end of the season. Now this is changed.
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Flour will be sold for $3 per sack, and everything else in proportion.

As soon as navigation opens next year, the company propose

sending up the river $150,000 worth of provisions and machinery,

when some important results will be obtained.

—

Engineering and
Mining Journal.

A correspondent of the Engineering a?id Mining Journal, writ-

ing from Australia, say's the gold yield in Bendigo, from January to

July, six months, was 112,500 ounces, and the dividends declared,

$698,500. Assessments were $406,115, leaving clear earnings of

$292,385. The yield increased in July, and no doubt since

then. The New South Wales and Queensland mining industries

are reported as flourishing, and if so, it is about the only interest

there that can make such a claim. Australia, especially Victoria,

is in a state of business coma, as our merchants doing business

there have reason to know. The Australians have set out to intro-

duce some new systems of management, assuming their country was

an exception to those laws and methods that the world has found

most beneficial elsewhere, and while there is a good deal to com-

mend in what they have done, there is also still more to avoid.

f

SAN FRANCISCO MANUFACTURES.

kittle by little the people of this City are beginning to see wh}^

our manufacturing industries do not expand and grow. The least

causes are first discussed, and the main one— cost of fuel and

material— is left out. It is good philosophy to say that we are not

situated to do manufacturing, but it is not good '

' fact.
'

' Switzer-

land, almost devoid of resources, except power, next to Belgium and

Kngland has the most manufactures of any nation in Europe. New
England has few natural resources, but is our chief manufacturing

district. The Pacific Coast has more resources than either, and

a world to the west and south to consume the products.

If prices here were natural, or if our commerce was natural, not

only coal, but nearly all the elements of manufacture would be as

cheap as in the Eastern States. The nature of our exports is such

that freight inward could be reduced to a low rate, and is so now
when there is freight at all. Scrap iron, on which our iron-making

industry is founded, is as cheap here as anywhere in the United
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States. Tin and other alloy metals, should be cheaper than in the

East, and fuel should be but little more.

Shipbuilding material, if it could be brought here in vessels com-

ing for wheat and other food products, would be about as cheap as

in Pennsylvania, and we would build and repair four ships to one

under the present method of taxes, navigation dues, port charges,

and the dear system now existing. We would also buy more in

Pennsylvania than we do now, and no one would be injured. In

respect to skill, division of labor, organized manufacture, cheap pro-

duction, and so on, these will follow fast enough when they are pos-

sible, but not sooner. These are sequences, not causes.

Wages are high, but are on the principle of general dearness,

and cannot be maintained here above a normal standard, when
travel to this Coast is cheap and easy. A dollar's worth of work
must bring a dollar's worth of product, and will, no matter what
the circumstances are. The unions are but a reflex and sequence of

other combinations such as exist on all sides, and derive their sup-

port and tolerance from false ideas of business and general chaos of

prices on this Coast.

Next to dear material, fuel, light, water and rents, is dear trans-

portation* Of this we need say nothing. It is a subject worn

threadbare, and is second among the generic causes that hinder our

manufactures. It does no good to criticise methods, or disparage

skill. A building must have a foundation, -and no human effort can

build up skilled industries in the face of adverse economical condi-

tions, and where there is constant meddling with values, and quar-

reling with our best customers, as in Chili, Canada, Australia, and

Hawaii.

It seems that the blunders in our national policy and mistakes of

administration are so arranged as to act directly against the interests

of the Pacific Coast.

SMOKE PREVENTION.

We mentioned last month the report of a special committee

appointed at St. Louis, Mo., to investigate the subject of smoke

prevention, and some of the results or facts arrived at. Since then

we have sent for and received, through the Engineers' Society of

that city, a copy of this report, and are astonished that it has not

occupied a more prominent place in the technical and trade literature
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of the day, and must conclude that it has proved more profitable to

advertise smoke-consuming apparatus than to promulgate informa-

tion respecting the nature and limitations of that operation.

The report occupies 47 pages, of the size of these, and as before

remarked, is no doubt the fullest and most complete consideration

of the subject that has been undertaken in this country. It consists :

(1) Of a section on the principles and reactions upon which com-

bustion depends ; conditions favorable for producing smoke, and

those required to prevent it. (2) On various classes of fuel users

and the relation to the smoke problem. (3) Conditions under

which fuel is burned in St. Touis boiler plants. (4) Require-

ments necessary for a successful smoke-preventing device. (5) Clas-

sification of important types of smoke-preventing devices. (6) Ex-
perience in other cities relating to the abatement of smoke. (7)

Conclusions and recommendations.

We mention these heads with a view to recommending that our

readers interested in the subject will send for a copy of the report,

which can be procured from the Commissioner of Public Buildings,

in St. Louis.

Our space does not permit quotations from the report copious

enough to have value, but there are one or two suggestions that it

gives rise to that may be mentioned. The committee sent out,

through the Cit3r Boiler Inspector, eleven hundred circulars of

inquiry to various steam users, requesting a report upon various

facts in connection with their plants. To these only seventy-eight

answers were received, a matter not to be wondered at when one

reads the circular. It was entirely too long ; involved too much
work to answer, and was of a nature which would lead in most cases

to its objects being misconstrued.

Out of seventy-eight who replied to the inquity, seven only were

using smoke-preventing apparatus, and out of these seven but one

was satisfied with the result, and he was using a device of his own
invention.

The significant part of these seventy-eight reports is found in the

remark of the committee that the margin of boiler capacity is such
1

' that 45 out of 100 of the steam plants in St. Louis could make no

use of the general run of ' smoke cousumers ' without risk of shutting

down' ' because of the slower combustion demanded. The average of

fuel burned was 16.1 pounds per hour to each foot of grate surface.

The maximum was 31.2 pounds, and minimum 7.5 pounds per foot.

This brings us to the main inference in the present, as well as
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all other reports and investigations respecting smoke consumption,

namely : that it is mainly a problem of fast and slow combustion,

or in .other words, of ample and deficient boiler capacity. The
committee erred, no doubt, in not setting forth this fact more promi-

nently in their report. The secret of smoke-prevention is slow

combustion ; or to state it in a better way, smoke-prevention is pos-

sible only in connection with slow combustion, and when we say

possible, that term is to include such methods of firing as can be

secured by daily wages. In England, where there is maintained

very effectually, ordinances against smoke-making in the large

cities, the result has been the development and almost exclusive use

of boilers having nearly double the capacity it is common to employ

in this country.

Ordinances to prevent smoke-making should limit the amount of

coal burned on grates. This would be getting at the root of the

subject, and would be an ascertainable fact. All attempts to define

in words how much smoke shall or shall not be made, have been

failures, and in the nature of things must be. No law that leaves

the degree of its infraction a matter of opinion, will be obeyed.

The ordinances of Cincinnati provide that the emission of smoke

shall be prevented '

' as far as possible.
'

' We imagine that no one

has been fined under this rule. Chicago has a much shorter and

better ordinance, corresponding, except in verbiage, to the English

law, but it has done no good. The fact is, that, in this country at

least, any successful law or ordinance for smoke-prevention must deal

with ascertainable facts, as well as manifestations left to opinion,

and of such facts, the first and most important is the rate at which

coal is burned on grates.

The first thing required is boiler space for both water and steam,

that will permit slow firing, then smoke consuming will be possible

and legislation will apply, but to order the owner of a steam plant

to perform an impossibility will never accomplish much, except the

waste of money spent in law making and law procedure.

There is now some reaction toward slower combustion and

larger boilers. The Edgemoor Iron Company, at Wilmington, Dela-

ware, have been building up slowly, but successfully, a business in

making slow combustion boilers, and the boiler makers here are

quite ready to fall in with that method.
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CONTINUOUS RAILS.

Mr. A. J. Moxham, of the Johnson Co. of Johnstown, Pa., makers

of railway bars and fittings, read a paper before the American Street

Railway Association at Cleveland, Ohio, in October last, describing

some careful experiments in continuous rails, that is, rails rigidly

fastened with no provision for lineal expansion. The rails used

were connected by heavy plates on the sides and nine bolts on each

side of the joint, fitted in reamed holes. The rails were of the

street railway girder type, 6 inches deep, weighing 78 pounds per

yard, and the length experimented with was 1,160 feet. This

section under variations of 111 degrees of temperature in the air

and careful measurements made throughout a year, from fixed

marks, showed that the rails
'

' did not move at all
'

' but were held

by their attachments, or as Mr. Moxham says, "by the road bed."

Observations of temperature were also made at depths of 7 and

10 inches in the road bed, showing changes only from 5 to 9 degrees

less or more than the atmosphere, and this seems the strangest part

of all, is indeed incredible, but accepting all the data, which seems

to have been observed with much care, there is no escaping a con-

clusion that very little is known of the physical changes in

permanent way of the kind.

The Johnson Company about a year ago procured a plant for

electric welding rails, and there is an approaching conclusion that

before long rails will be welded continuously in place, so there will

be no joints and consequently a much longer life of the rails

attained. The idea is not new, as evidence cited in the Railway

Review, goes to show that J. R. Brunei, thirty-four years ago laid

in England a quarter of a mile (1,320 feet) of solid rail, and that

gauges set at the end showed no movement hy reason of changes in

temperature.

On the other hand there are statements showing a serious dis-

turbance of permanent way by reason of expansion and contraction,

so that on the whole the safest way will be to conclude that very

little is known of the matter at the present time. One principal

factor seems to be omitted in the cases above noted— the expansive

force of the rails under changes of temperature, and what kind of a

road bed or other restraining means is required to hold rails against

such expansive force. This seems to be the main point in the prob-

lem, and the indeterminate part.
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GAS ENGINE HOISTING MACHINE.

The Union Gas Engine Co., of this City, have been for some

time engaged in adapting their engines to hoisting purposes for

mines, cargoes, and other purposes, and have succeeded in very

satisfactory results. The illustration above shows a four horse

power engine, and hoisting gearing, self contained, ready for use.

It is a wonder that this has not sooner been done, because there

are certainly a good many reasons in favor of this kind of power for

prospecting work, and also for small mines where a limited amount

of material is to be raised. The weight of the machinery is much
less in proportion to its power than a steam engine, and is easily
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arranged in sections for packing. The fuel is so concentrated that

its transportation is scarcely to be compared to. wood or coal. What
can be carried by one '

' burro '

' will supply four horse power for

a week. Water is another difficulty in the case of steam power.

That drawn from a shaft is unsuitable for a steam boiler, and it so

happens in arid regions, especially to the South, that water is not

attainable in experimental workings. With a gas engine the waste

of water is only what may escape at joints in circulating and cool-

ing apparatus, and is, indeed, none at all after a small tank is once

filled.

On the whole there is so much in favor of the gas or vapor

engines for small hoisting plants, and for inaccessible places, that

we may look for a considerable extension of the engine industry in

this direction. The Union Gas Engine Company have had such

engines at work for some time past, and are now improving them in

several respects.

SELF RELIANCE.

There is a great deal of declamation and writing in respect to

the employment of foreign engineers and officers on American ves-

sels.

Without in any way criticising the merits of the matter, one

feels like inquiring why these particular callings are singled out for

special law, and why land engineers, mechanics and professional

people should not have the same protection if it is to exist at all.

A much more manly and in the end, successful way, would be to

make it impossible for foreign people to compete, by excelling them

in skill. We do not know any inherent quality in American people

that makes them inferior and unable to cope with other nations in

steam engineering or navigation, on the contrary believe our people

excel in these things. The Government has, since its inception,

been conducted on that assumption, and all of our industries and

professions have been thrown open to the people of the world, and

it seems a little late at this day to plead incapacity. We note in

some of oui exchanges, protests against the employment of Profes-

sor Biles of Glasgow to assist in designing the new American mail

steamers, and cannot see what difference it makes where Professor

Biles was born if he has the required skill. Our own experience

in this class of vessels is limited, and if it were not, there is no harm

in bringing in foreign skill if it can promote the general objects.
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All of our works in this country are more or less dependent on the

employment of skill acquired elsewhere, and other countries are at

the same time benefited by the employment of American skill. How
nearly the matter is balanced we do not know, but no doubt with a

preponderance in our favor in many cases, and there is a graceful

acknowledgment of it in nearly all countries.

It would be a kindness to those who do not consider themselves

able to go out in the world and compete, if the government would

make some special provision for them on the ground that the
'

' world owes every man a living,
'

' which seems a favorite motto

with the class of people who clamor for government aid. There are

undoubtedly a great many people who have not faith enough in

their own powers or those of their country to assume independence

and court competition. We are perhaps bound to respect their

opinions when honestly entertained, but we need not share their

views nor call it patriotic to plead inferiority.

When our foreign shipping was protected out of existence by

•navigation laws, American officers, masters, and mates, could be

found scattered all over the world's marine. They did not seek

sumptuary aid, but went out to ply their calling wherever it was

wanted. There was suffering to be sure, but as now remembered,

no appeals for governmental aid.

The exhibition next year in its nature and spirit is a direct con-

troversion of this spirit of self abnegation. We invite the world to

bring here and exhibit its achievements in all kinds of industry and

art, evidently in a belief that we can excel or emulate ; if not in all,

in most branches. It is a spirit of fair play, manly and self reliant.

It is a common thing to blame upon engineers the failure of dams,

bridges, or other works of the kind, when, as a matter of fact, the

blame lies in other quarters altogether. It is possible, in some cases,

but not many, that such failures are due to mistaken estimates and

unseen contingencies, but the main cause is the struggle between

money and safety. An engineer always prefers a safe course, and

never courts danger or failure unless compelled to do so, but the

cheapest man usually gets the work to do, and, in the struggle for

existence, the solid, safe bidder with his more expensive plans is left

out.
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A NATIONAL DEPARTMENT OF HIGHWAYS.

We have received from Mr. Albert A. Pope, C. E., of Boston,

Mass., a letter enclosing blank petitions to be signed^ praying

Congress for the establishment of a National Department of Roads or

Highways and the promotion of means to instruct students in the

construction of roads.

For comment, the first thought is, why should people be obliged

to " petition " for an act of Congress, due alike on grounds of expedi-

ency and right ? If the people of this country could be made aware

of the enormity of our roads, in comparison with most other

countries, even poor countries, not making pretense to our natural

advancement, they would be astounded at the situation. When we
consider the millions of money that road improvement would add to

earnings and the farther millions it would add permanently to the

value of lands, we may well stop and wonder what cause has

retarded this branch of development in the country. Roads are a

measure of a people's internal civilization, an exponent of their

thrift and patriotism, an index to the public spirit of a country

or people as compared to their individual enterprises.

"Person" is the key note of modern affairs. "Public" is nearly

eliminated from thought and action. Whatever the public uses,

languishes for the want of interest. Our people do not know the

deplorable condition of our roads compared with other countries,

and their attention has been absorbed in railways. These have

been pushed far beyond economical limit in respect to the public

good, and are in a sense antagonistic to both roads and waterways.

The railways are private property and their construction has been

promoted by^very act that private interest can invent. Public

highways have no such objects, or promotion. The3^ are the

outgrowth of concern for the country's good.

It is high time now that some of the attention heretofore bestowed
' on railways, and the vast grants and concessions given to private,

and in most cases ungrateful, companies, should be turned to the

improvement of roads.

A Department of Highways and a National College devoted to

instruction in this branch of engineering is a modest beginning and

might, as before said, well take the form of a demand on the part of

the people. Our columns are open to the discussion of this problem

in so far as this Coast, and we invite contributions relating thereto.
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THE TECHNICAL SOCIETY OF THE PACIFIC COAST.

The following extracts from an article contributed to Cassier's

Magazine, by Mr. Otto von Geldern, Secretary of the Technical

Society, are, with the plates, reprinted by permission of the Maga-

zine Company :

The Technical Societ}T of the Pacific Coast, the most important

organization of the kind on this side of our immense country, is

peculiarly situated in its environment, of which we will, in the first

place, make some explanation.

In that section of the United States known as the Pacific Coast.,

twelve hundred miles long, averaging from two to four hundred

miles wide, and embracing, in whole or in part, six states and terri-

tories, there is in proportion to population a much greater amount of

what may be called
'

' technical activity
'

' than in the Eastern States.

What this proportion may be we cannot say, because even agricul-

ture, in most of its phases, is of an engineering character, and

when allied with irrigation it becomes clearly so.

Not only is the amount of engineering, in the full meaning -of its

technological sense, more extensive in proportion to population than

in the eastern portion of the Republic, but the pursuits are infinitely

more diversified. In this respect there is no parallel that can be

referred to. The narrow market, or rather its diffused condition,

prevents the organization and centralization of industry. There is a

cosmopolitan population furnished from all parts of the world— peo-

ple who have brought with them their skill and acquaintance with

the useful arts and professions. The search for a mild climate, and

the sanitary conditions that exist on the middle coast, have caused

an influx of all classes much faster than assimilation was possible.

These people cannot be idle, hence there is scarcely a department of

human industry that is not in some way represented among the mul-

tifarious pursuits of the Pacific Coast.

Among these industries is mining, devoted to nearly all kinds of

minerals, involving numerous reduction processes with the plants

for carrying them out, requiring mechanical apparatus the most com-

plicated and extensive that has ever been produced in any country

for procuring, raising and conveying minerals and water.

Hydraulic operations have been carried on to an extent and of a

character that have made the Pacific Coast a center of research
; this

field has produced many marked advances in the conservation, con-
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veyance, raising and distribution of water ; also in the application,

under peculiar circumstances, of high heads to motive power,

demanding novel mechanical devices, operating under new methods
that are just now the subject of interesting research. In this con-

nection, too, is that vast field of special engineering, which has just

taken a name and place as a separate and extensive branch. We
allude to irrigation, or the application of water to arid soil, and to

various growths thereby enabled, involving not only the physical

conditions of collecting, conveying and distributing the life-giving

element, but also its effects upon the soil and the chemical problems

that require the consideration of the irrigation engineer.

In the same connection again is the variation of precipitation, and
the physical phenomena that attend a difference therein, which is as

three to sixty in a distance of one thousand miles of the coast line,

causing characteristics of streams, growths and climate that afford

an endless opportunity for technical research.

In the way of natural phenomena this country abounds with

strange and fascinating curiosities, presenting chemical and geolog-

ical problems that invite thought and careful study. Hundreds of

thermal springs from 60 to 212 degrees, and in some cases above

the boiling point, giving off vapor here and laden with mineral

there, are found in many parts of our Coast, in regions that are as

wild and romantic as they are picturesque.

The problems of subterranean water in the gravel strata of sedi-

mentary lands, and the artesian basins of wonderful extent, also

furnish to the engineer and geologist problems of not only scientific

interest, but also intimately connected with the value of land, and the

prosperity of important industries depending on subterranean water

supply.

The approaches from the sea and the accessibility of the Coast to

shipping, the safety of the principal coast harbors, and the navigabil-

ity of the rivers, for the purpose of water traffic, are special fields in

which the Pacific Coast engineer will find ample .opportunity to

exhibit his skill and knowledge. The time is near when the ques-

tion of coast harbors will be a very material one to the interests of

our States, and with it the improvements of the navigable rivers

will go hand in hand. Opportunities are offered for original

research in this field, which cannot be exceeded anywhere in the

world. The successful drainage of the great Sacramento Valley

alone suggests a vast problem, which has become a most vital and

important one to a wealthy and prosperous population of farmers
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and horticulturists. Directly connected with this problem is

the successful restraint of mining debris, a question which is still

awaiting its practical solution, and to which many intelligent and

industrious communities, scattered throughout the Sierras, are look-

ing with an unabated interest. There is work to do, and enough of

it ; work that will bring manifold reward to the engineer who is

called upon to battle with this one great problem alone.

The improvement ofharbors and rivers, and the light-house service

of the Coast, are works in the hands of the Government, executed

mainly by the corps of engineers. Prominent in this particular

branch of the technical profession is Colonel George H. Mendell,

of the engineer corps, the first President of the Technical Society,

a gentleman who has been for many years closely identified with

all the noteworthy engineering problems of the country. Allied to

the improvements of the harbors is their proper defense, a subject

that is certain to have the fullest attention of the army engineers in

the near future.

The mechanic arts of the Coast are extensive and diversified.

The machine works, of which there are a great number, employ a

large corps of draughtsmen and intelligent designers to prepare what

has been ordered today and what will be required tomorrow. These

are engineering establishments in the full sense of the term, where

contracts for work of any kind are entered into irrespective of

patterns, drawings, or precedents in the same line. One may order,

in any of the principal works, a locomotive, a steamship, the frame

work of a twelve-story building, a steam plow, or a ton of bridge

bolts, and the work will be done. The methods are, in many
respects advanced, and the versatility of the practice offers a fine

field for students and apprentices.

The building of the Charleston, San Francisco, Monterey, and

Oregon for the U. S. Navy, the Peru and other merchant steamers of

a high class, indicate what exists in the line of marine engineering

and shipbuilding. The ponderous plants of the Comstock mines, of

which a single pumping engine cost a quarter of a million dollars
;

the wonderful and nowhere equaled system of urban cable railways
;

the extensive manufacture of high explosives, and numerous other

industrial articles, manufactured on a larger or smaller scale, attest

that we have a claim for diversity.

Turning now to the learned societies and professions, we find on

the Pacific Coast a full measure, and a record that needs no explan-

ation here. In geology, astronomy, geography, history, electrical
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technology, chemistry, and pure science, there are the contributions

that naturally arise among a cosmopolitan population. From these

redundant sources is drawn the membership of the Technical Society.

The most marked feature of the Society's work, aside from its

great diversity, is the unusual harmony of its conduct and the good

feeling engendered among its members. Our account of it would be

incomplete without reference to this fact. This is the main secret

of the Association's progress and stability, which is not always the

case with similar organizations in this country.

If the recent progress goes on unabated, there is every reason to

believe that the Technical Society will become a factor in our com-

monwealth, that its influence will be felt in all the engineering

enterprises of the country, and that by its advice, the commercial

interests of the Pacific Coast, will, in a measure be guided and pro-

perly advanced. The necessity for such an active organization is

obvious, and as the Society prospers and advances, its standing in

the community and its opinions will grow in importance and

popular value.

Such a future existence of usefulness was the ideal held in view

by the founders of the organization, and in that direction every

effort has been made by those who have had its management in

hand.

One of the most active of its organizers was the first Vice-

President of the Society, the late Geo. J. Specht, Civil Engineer,

who gave a great deal of his time and attention, in the most unself-

ish way, to further the prosperity of the Association. His death, in

1888, was a most unfortunate occurrence for the organization. It

happened at a time when the first enthusiasm of the members had

somewhat cooled, and when it required a self-sacrificing energy to

continue and carry on the work against a general apathy. He
was born in Holstein, Germany, in 1851, and graduated at the

gymnasium of that place. After serving with the German army
and participating in the Franco-Prussian war, he began his studies

in civil engineering, graduating at the polytechnic school of

Gratz, in 1874. His professional practice was on the Austrian

railways, having been connected with the Crown Prince Rudolph
railway in 1875, and with the Gotthard railway in Switzer-

land, until February 1877, when he came to California. On the

Pacific Coast he entered private practice, having located at San Fran-

cisco, and soon became permanently connected with a number of

engineering works.
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His death was certainly an irreparable loss to the Association.

But his memory is still cherished and held most dear ; the work of

the Technical Society and its mission, having been taken up as an

inheritance from the man who had labored so faithfully in shaping

a course to be pursued, but who had to leave his task undone and

submit it to the hands of others.

Prominent among the members, are the past officers of the

Society, who have contributed cheerfully to its welfare. Of these

we may mention Colonel Geo. H. Mendell, Corps of Engineers, U.

S. Army, in charge of the Pacific Coast Harbor Works, the first

President ; Chas. G. Yale, the first Secretary; Marsden Manson,

past President ; and many others who have served faithfully in

various offices that the Society bestowed upon them.

But the most energetic of members, to whose activity and

earnestness of purpose the recent remarkable progress of the Tech-

nical Society is almost entirely due, is Mr. John Richards, a mechan-

ical engineer of wide reputation and unusual skill, who has been its

President since 1889. He is the most zealous in every way, not

only in the management of the affairs of the organization and in

his prescribed duties as President, but also in his individual contact

with members, in his advice in matters of mechanical engineering,

and his literary contributions to the Society's publications. A
number of valuable papers testify not only to his ability as a writer

and to his mechanical knowledge, but to his ever-ready hand to

promote the interests of all. One of the most interesting papers

and perhaps the most valuable that the Society possesses, is his
'

' Abrasive Processes in the Mechanic Arts,
'

' published in the

Transactions of 1891, which, in its conciseness and clearness of lan-

guage, and the interesting manner of imparting valuable informa-

tion, of which so little is generally known, may be justly called

classic. This paper was widely circulated and read with unusual

interest.
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EXTRACTS FROM A NOTEBOOK.
[BY "TFCHNO."]

No. XIX

BELGIANS, WAI^OONS, FLEMISH AND DUTCH. FRANCS AND FLORINS.

BRITISH BELGIUM. THE GIANT ANTIGONUS.

Much to my pleasure, and most unexpectedly, my
Uncle consented to go through Belgium on our way to England.

• It is not much of a diversion, because from Holland it is but a step

across an imaginary line set up within the memory of living people.

It is in fact on the way to England, and is in some respects the most

notable little country in the world, filled with manufactories, pro-

gressive, intelligent, quiet, and next to England and portions of

France, with the greatest natural resources that exist in any part of

Europe.

These notes, not being a journal, traveler's guide, or extracts

from an encyclopedia, I will not trouble the reader with the guide

book matter, and not much with my own ideas, because of all places

we have visited thus far, my Uncle seems more at home here. He
was sour and taciturn from the time he paid the hotel account at

Rotterdam, until we crossed the line, and then came a change ; he

was contented and in good spirits.

" Now" said he, " we will use francs instead of florins, and get

more for them, besides we can devote our energies to seeing and

thinking instead of contriving how to avoid being cheated. I gave

you a lecture on this subject in Sweden, here is another example,

less marked however."
'

' Belgium '

' said he, "is a queer country to Americans. You
see those Walloons out there, spading the earth instead of plowing

it. Our people would call that stupidity
;
perhaps it is

;
perhaps

again it is not. Depends on circumstances ; by the way, I think

you have noted down somewhere in that note book of yours, that

particulars are not much considered in studying a country. It is

generals, that must be relied upon; In this case there is the value

of the ground or the area available, the climate, nature of the soil,

nature of the crop, and nature of the people, to be considered, per-

haps a spade is the best implement.

Taking into account standards of honesty, personal rights, hap-

piness, and contentment, our modern high-pressure civilization with

its realistic ends, is a humbug. Here in this British country, the

Flemish, French, Walloons and Dutch all mixed together, the most
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mongrel population in Europe, go on quietly together unless dis-

turbed by nations outside that come here to fight."

I interrupted my Uncle to say that it was not a British country,

and this set him off on one of the most emphatic addresses of our

whole journey. " Not British !" said he, " Never mind how it is

written down, it is British, more British than Ireland, guide books

or any other book to the contrary. It was set up here and is main-

tained as a British outpost on the Continent. This is the cockpit of

Europe. Eook into your histories and see the carnage and throat*

cutting that has occured in this little country. Yes it is British in

as complete a sense as any colonial dependency of that empire is,

only more so. because it lies within absolute military grasp and con-

trol. In any European war in which England has a part, the first

movement would be a race to Belgium, but not with equal chances,

England is there now. Look away off there at those nice green

hillocks that resemble the aboriginal mounds in Ohio. Those are

fortifications— terrible fortifications, with bomb proofs, magazines,

earth works, and the rest of it ; two lines around Antwerp, inland!"

" To defend the City ; against whom ; the Belgians ?"

1
' There are two lines of these forts, the same as around Paris,

and about as strong, all built with British money, set up in order

ready for immediate use, only sixteen hours from Woolwich
Arsenel, five hours in the Thames, six hours at sea, and five hours

in the Scheldt, and here could be landed a hundred thousand men
in thirty-six hour's time, and a quarter of a million in sixty hours,

and half a million in four day's time. Where will all these men
come from? I will tell you at a future time. They are all ready.

Tomorrow I will show you on the bank of the Scheldt rows of ware-

houses, iron shuttered, silent and empty ! Yes empty ! These are

to hold munitions of war discharged from steamers alongside, six-

teen hours out from Woolwich Arsenal. These matters are not under-

stood in England even, and you may wonder how I should under-

stand them. You need not worry about the authority. Open your

eyes, look about, and after a good dinner that will cost only two

francs, sit down and read the genesis of this little country of Beige,

with an " um " to it in our language.

This town of Antwerp we are now entering is unknown by that

name to the citizens. It is " Anvers." Antwerp is an old Dutch

name derived from a legend of the giant Antigonus who lived about

here and exacted toll from all water craft ascending the Scheldt.

If tribute was refused, he cut off the skipper's right hand and threw
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it over a wall, saying, ' there shall arise a city from these hands '

—

hence, Ant-werp

—

'ant,' hand, and ' werp ' or ' werpen ' to throw,

hence ' Antwerp ' or hand throw. Silly, you say. It is, surely, but

whoever could fathom Dutch traditions and fancies ? The name is

' Anvers.' ' Ghent ' is ' Gand,' and so on."

-We are now in this famous old town, curious in all

ways, from the images of saints that guard the street corners, to

galleries of famous paintings, Flemish, Dutch and French, a very

'modern zoological garden and menagerie. Piles on piles— acres one

might say— of American bacon on its way to German mastication.

Ships unloading petroleum from America, and for a wonder, here

and there with the stars and stripes at the peak. It is a combina-

tion of Dutch stolidity, Flemish fancy, French customs, and intense

commerce. I found the warehouses my Uncle mentioned, but was

skeptical about the half a million of soldiers from Great Britain,

and so reminded him after dinner of his promise to explain this

matter further.
1

' There are ' said he,
'

' a million of trained volunteers in

England. Not men who train a couple of days in the year with

bean poles for guns, but well drilled men who spend two weeks or

more in the field each year, well armed, picked, and effective. They

are homeguards as our own volunteer companies are, but if

these men were wanted at Antwerp the home service rule would not

apply to one man in a hundred. I need not go into this matter in

detail, my views are not to be thrust upon any one, not even those

concerning Belgium, but just wait until a war comes involving

Great Britain and see how far I am correct."

The more I see of the position that Great Britain

holds among the powers of Europe the more I am convinced that

there are here two policies, and in effect two governments, one a

newspaper one, heralded over the world and the subject of political

wrangles at home. The other a deep secret policy guided by and

known only to a few of the wisest men ; reaching into the whole

world and into the future, taking cognizance of what will probably

be fifty or even a hundred years hence, a national policy without

political creed, not understood by her own people and much less

by other people. In proof of this let one imagine the affairs of an

empire of 325 millions of people, scattered all over the world, com-

posed of various nations and embodying military and commercial

problems that in the houses of parliament would be understood

about as much as the precession of the equinoxes would be.

{To be Continued.)



928 THE "HIRAM BINGHAM."

Engines of the "Hiram Bingham."

MESSRS. PALMER & REY, SAN FRANCISCO.

THE " HIRAM BINGHAM."

The Hiram Bingham, a vessel 50 feet long, 14 feet beam, fitted

with full schooner rig, and also with gasoline engines of 25 horse

power, by Messrs. Palmer & Rev, of this City, left here on the 31st

of October for the Gilbert Islands, via. Honolulu. We were out on

one of the trial trips of this strange vessel, and must confess to a

modification of some previous views respecting propulsion by

engines of the kind tor boats of this size. Their performance was
admirable, driving the schooner at ten miles an hour without the

least hitch of any kind, and running with a steadiness that could
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not be exceeded by a steam engine. As may be seen from

the plate above, made from a photograph of the Bingham'

s

engines, the proportions, and all their connected gearing, is much
heavier and stronger than is employed for stationary work, and so

made in view of use in a distant land where there are no facilities

for repairing, and not much for maintenance and care.

The engines were tested by Chief Engineer Kontz, U. S. N., at

the works of Messrs. Palmer & Rey, and gave out over 31 horse

power, or 24 per cent, more than the power contracted for. Thej7

were managed on the trial trips by the Rev. Mr. Walkup, who
is to take the vessel out to the Gilbert Islands, where he will

employ her for missionary purposes.

It is a most remarkable adventure in several ways. The Rev.

Mr. Walkup has a scientific turn, and holds his certificate as a navi-

gator, but to start across thousands of miles of wide ocean in a craft

of this size with a crew of three persons, a Swedish mate and two

natives of the Gilbert Islands, seems a remarkable venture, which

we hope will turn out successful. At sea the sails alone will be

used, unless in the case of a calm, the screw being disengaged so it

will revolve free. There is fuel enough provided for emergencies,

and a fresh suppty will be taken in at Honolulu, if the vessel gets

there.

CLIMATIC FEATURES OF THE PACIFIC SLOPE.*

ESPECIALLY CALIFORNIA, AND THEIR RELATION TO ATMOSPHERIC CONDI-
TIONS OVER THE PEATEAU REGIONS.

By Lieutenant John P. Fineey, U. S. Army.

The weather of any place is the sum of its transient meteoro-

logical phenomena. To find the sum of such occurrences in Cali-

fornia will require more than ordinary calculation. In other words

there is variety in her weather as there is diversity in her

industries. To understand these varying conditions one must con-

sider, at least, the following important general features: (1) The
great extent of latitude embraced by the State. (2) Its pronounced

topographic outlines. (3) Its position relative to the North Pacific

Cyclone Belt. (4) Its relation to the Japan and Alaskan currents of

the North Pacific.

To comprehend the meteorology of such a region one must

become impressed with the necessity of extending the investiga-

tion far beyond the limits of the State. Surrounding atmospheric

*R,ead before the Technical Society of the Pacific Coast, Nov. 4, 1892. Reprinted by permission
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conditions for hundreds of miles must be closely watched to

discover the source of those phases of cloud and sky which

indicate the progress of peculiar systems of circulating air, under

the influence of solar radiation and of the axial rotation of the

earth, and which bring over large areas of country, changes in tem-

perature and variations of precipitation affecting the prosperity of

thousands of square miles of territory. One cannot studv weather

understandingly from his own doorstep.

Because of California's great extent of territory north and south

she feels the effect of tropical influences as well as those of the

temperate zone. Coupled with her varied topography, unequaled

in the United States, the fluctuations of atmospheric pressure

within the limits of the North Pacific Cyclone Belt give rise to

some anomalies in weather, both extremely interesting and compli-

cated. Why wonder at the results, with a surface contour affording

extraordinary differences in elevation, from nearly 300 feet below to

about 15,000 feet above sea level, permitting variations in tempera-

ture from torrid heat to Arctic cold, and changes in atmospheric

humidity, from the driest areas on the continent to the saturation of

a tropical clime. The most skilled meteorologist will find ample

scope for the exercise of his knowledge and professional training.

Being at one season largely within and at another largely with-

out the predominating influence of cyclonic disturbances, introduces

peculiarities of weather and climate which distinguishes the

meteorology of California frcm that of any other portion of the

United States.

The proximity of two ocean currents essentially different as to

temperature, course of movement and atmospheric effect, gives rise

to a coast climate remarkably at variance with that of the interior

valleys only a few miles away, and still different from the adjacent

mountain districts. No state in the Union is. so uniquely situated, so

diversified as to climate and weather within such circumscribed limits.

All the various local and secondary causes are largely subser-

vient to one superior and overwhelming influence, the action of the

North Pacific Cyclone Belt.

The meteorology of the State as a whole, as well as of localities,

falls under the sway of this power. The notion must be

discarded, that the weather of California is not dependent upon

atmospheric conditions over adjacent regions to great distances,

especially over states to the east and north. This dependence arises

from the fact that these adjacent states are nearer and therefore

more strongly affected by the passage of cyclonic disturbances. All
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of these disturbances enter upon the coast from the North Pacific

Ocean. They are huge atmospheric eddies which have developed

in the air resting upon the warm waters of the Japan Current. The
typhoon of the China and Japan Seas becomes, later on in its

course, the cyclonic disturbance which sweeps across British

Columbia, thence to the region of the Great Lakes and further on

to the Atlantic and Europe.

All cyclones cross the United States at a lower latitude in winter

than in summer. This condition results, in part, from the apparent

movement of the sun north and south of the equator, whereby the

area of heat and moisture of the temperate zone reaches a higher

latitude in summer and recedes to a lower latitude in winter. The
atmospheric eddies enter the continent at about the 50th parallel,

being about the latitude of the center of the northern portion of the

Japan Current, which flows eastward from the Asiatic Coast. The
fluctuations of the Cyclone Belt north and south on the Pacific Coast

depends then upon the change in the location of the areas of heat

and moisture. These two elements constitute the food of cyclonic

disturbances, and without an almost unlimited source of supply

areas of low barometric pressure begin to fill up and disappear.

Clouds and rain, with boisterous winds, are soon followed by clear,

calm weather and a dry, cool atmosphere.

To understand the distribution of precipitation over any region

one must clearly comprehend the essential characteristics of a

cyclonic disturbance. Such information is especially necessary

regarding the rainfall in California, for its occurrence and distribu-

tion are peculiar and unlike, in some respects, that of any other

state.

As cyclonic disturbances may vary in diameter from 500 to 1,500

miles, and the centers invariably move eastward, north of San Fran-

cisco, it would rarely, if ever, occur that the whole of any area

could be shown on a chart of the Pacific Slope. From the Pacific

to the Mississippi Valley the direction is a little south of east.

From that river to the Atlantic the course is somewhat north of east.

The forms of cyclonic areas are either elliptical or circular, and the

former predominates on the Pacific Coast. The isobaric line of

30.00 inches marks the separation between the two principal classes

of atmospheric disturbances, viz., the cyclone (low), and the anti-

cyclone (high).

An observant ' : new arrival ' is not long in discovering that

California has, during the year, two weather periods instead of four,
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known as the "wet season' and the "dry season." He learns

that they are powerful factors in determining the prosperity of the

commonwealth. When Nature, in a kind mood, arranges the

relation of these two seasons with a marked uniformity of vari-

ations, then Dame Fortune smiles upon the commercial and agricul-

tural interests of the State. If the exact character of these seasons

could be forecasted in advance, what enormous profits could be

realized. Such long-range prognostications have never been vouch-

safed to man, and there is no immediate prospect of his acquiring

such extraordinary knowledge. We must be content, for the pres-

ent at least, with a much more limited degree of information, but

yet not lacking in practical importance.

The two meteorological seasons of California are dependent for

their proximate occurrence upon the distribution and frequency of

cyclonic disturbances between the 40th and 50th parallels, and the

rate of progress eastward, together with the energy displayed

between the Pacific Ocean and the 100th meridian. In short, the

cyclones move farther south and are of greater energy in winter

(the wet season) than in summer (the dry season). A careful

examination of the charts in the office of the Weather Bureau will

show very clearly that the weather over any region depends upon

the relation of the latter to the quadrants of the passing cyclone or

anti-cyclonic disturbance. According to the quadrants which pass

over any region, so will be the successive phases of weather therein.

All forms of atmospheric precipitation are distributed over the

earth through the agency of these systems of air circulation. They

are of enormous extent and great power, drawing moisture from all

available sources, carrying it to great heights in the atmosphere,

where, by a marked change in its surroundings, the vapor is trans-

formed into water, and falls again upon the earth. The physical

forces of evaporation and condensation cannot fulfill their mission in

the production of atmospheric precipitation without the assistance of

adequate means for setting up and maintaining a system of circula-

tion for the distribution of the vapor of water throughout the lower

regions of the atmosphere.

It has been found that these atmospheric eddies pursue certain

paths over the continent of North America. There are two such

lines of travel, one along the northern boundary of the United

States, and the other from the West Indies northwestward to the

Gulf States, curving northward at the 30th parallel of north lati-

tude, and moving thence northeastward over the Atlantic Coast
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States. The second path joins with the first one near Nova Scotia,

where, together, they form a well-beaten path along the 45th

parallel, of all cyclonic disturbances crossing to Europe.

It is a fact to which attention has not been especially

drawn, that that portion of the United States most distant

from the influence of the atmospheric eddies, which travel

the two storm paths, embraces the arid section, or what is known
as the middle and southern plateau regions. They include

southeastern California, Nevada, Utah, Arizona, New Mexico,

western Colorado, and southern Wyoming. This may be called

the dry region of the United States. It is well known as the region

of least rainfall, and has been found to be the region over which

the greatest atmospheric evaporation (about 100 inches annually)

takes place. There can be no doubt that the meteorology and clima-

tology of this region depends most largely upon its geographical

position regarding the cyclonic belts over the United States. Cali-

fornia's share in this relationship cannot be understood without a

comprehensive and graphic view of the whole situation.

We must already begin to see some evidence of the preponderat-

ing influence of the northern storm belt in the distribution of preci-

pitation over the United States, and especially the Pacific Slope.

Of course all general and predominating influences are counteracted

here and there by local differences, which, in this discussion, may be

briefly referred to as topographical. The limits of this paper will

not permit of considering this branch of the subject particularly.

The dry region of the United States can never be other than

it is, so far as atmospheric conditions are concerned, without a

great physical change, which would completely reverse the circula-

tion of the Japan Current in the North Pacific Ocean, and bring it

nearer the California Coast. It must needs bathe this Coast as does

the Gulf Stream the coast of the South and Middle Atlantic

States. Then would the dry region become, in weather and climate,

and in vegetation, as that of the Gulf and South Atlantic States.

We find that the weather of California, like that of any other

region, is dependent upon the atmospheric conditions surrounding it

for hundreds of miles. If it were nearer the cyclone belts, its two

famous seasons, the '

' wet '

' and the
'

' dry,
'

' would be changed into a

more uniform distribution of precipitation throughout the year, and

a less uniform distribution of temperature. Such a modification of its

climate would be detrimental to some of California's greatest indus-

trial pursuits. Its variety of weather and climate is now unrivaled
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in the United States, and therefore the peculiar adaptability of the

State for the growth of the choicest fruits, grasses and cereals. Its

geographical position is such that the seasonal fluctuation of the

North Pacific Cyclone Belt carries the rain area far to the north, and

protects the crops that would otherwise suffer severely from heavy

cloudiness and drenching rains.

The precipitation of the "wet season," when the Cyclone Belt

takes a more southerly course, is generally heavy ; and there is

stored in the earth a supply of moisture that frequently goes far

towards supplying the needs of summer. When this source fails,

resort must be had to either surface or sub-irrigation, but the " dry

season" in California does not mean an entire absence of rain

throughout the entire state. Rains occur on the northwest coast

from San Francisco northward, and in the mountains in the north-

east and southeast portions during the summer. They are fre-

quently heavy with thunder storms in the southeast portion. The
central valleys are the dryest in summer, especially in July and

August, where in some places no rain falls during those months for a

period of several years. In any case only the lightest showers

occur at long intervals, resulting from the drifting over and

settling down into the valleys of heavy clouds from the mountains.

Such precipitation is likely to occur when the snows of the previous

winter have been heavy and the mountains remain snow-capped

throughout the year.

The heaviest precipitation occurs in the mountains, diminishing

rapidly to the valleys, and becoming least on the Mojave and Color-

ado deserts. The average depth of snowfall in the mountain dis-

tricts is a very important factor in forecasting the rains for July and

August, and ascertaining the probable water suppty for irrigating

purposes. Heavy snow in the mountains in winter will result in

"cloud bursts" in the high plateaus in summer. The enormous

extent of surface covered with snow, from a few inches to many feet

in depth, offers an extraordinary opportunity for rapid evaporation

under the burning rays of the morning sun, through a clear, crisp

atmosphere. Heavy clouds appear over the lofty ranges by about

12 noon, and when the sun begins his downward course, and the air

currents are pushing down the mountain, great masses of clouds are

hurled together and carried over the valleys, attended by smart

showers and occasional manifestations of atmospheric electricity.

Here we have a brief view of the conditions under which summer
rains occur in the mountain districts of California, especially in the
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southeastern portion of the state, and the adjacent regions of Nevada
and Arizona. Even these may be called cyclonic rains, for they

invariably occur under the influence of a barometic trough of low

pressure, covering the eastern portion of the Facific States and the

plateau regions, the center of the cyclonic disturbance being in

British Columbia, north of Montana. The effect of this trough may
not disappear until the central area moves eastward into Dakota and

Minnesota, like a monstrous sea serpent slowly dragging his tail.

A low barometic pressure is especially favorable to evaporation

and the development of ascensional air currents, which force great

quantities of vapor of water into the air, and rapidly condense it into

clouds. Clouds consist of small drops of water, light enough to

float in the air. Fogs are clouds resting upon or very near to the

surface of the earth. When the drops of water become large

enough and sufficiently heavy to fall to the earth they are called,

collectively, rain. I have quickly depicted here the transitions

from water, in the liquid and solid state, through the vapor or

gaseous form, to the liquid state again. What a powerful engine is

the atmosphere, and how nicely adjusted must be all the cogs,

wheels, springs and compensations of this exquisite piece of

machinery that it never wears out nor breaks down, nor fails to do

its work at the right time and in the right way.

The effect of the fluctuation of the North Pacific Cyclone Belt is

also shown in the probability of rainy days for various parts of the

State, and in the percentage of clear and cloudy days. The proba-

bility of rain for the valleys is proportionately much lower in sum-

mer than the probability of cloud formation. This is largely due to

the fact that while the northward deflection of the Cyclone Belt is

sufficient to prevent rain it does not remove the influence of cyclonic

circulation in the production of cloud formation. At times the sky

will remain overcast for several days and pass away without precipi-

tation. The condensation has not been sufficiently vigorous under

cyclonic circulation to develop drops of water of sufficient size to fall

to the earth.

Tabulated statistics furnish interesting and valuable data for

comparative climatic study, and show the importance of systematic

meteorological investigation. The public generally are not able to

realize the vast amount of labor in computations, and the long years of

constant watching, secretly represented by a little collection of figures.

It is a patient but determined study of Nature, who refuses to reveal

herself without the most ingenious and prolonged effort of man.
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No portion of the United States offers richer opportunities for

meteorological research, or will afford greater practical results from

thorough and systematic investigation, than the weather and climate

of California. No state is in greater need of such scientific inquiry
;

and if successfully prosecuted it will greatly aid in the development

of her rich resources. It will bring them to the attention of

thousands who would be glad to enjoy the fruits of " perpetual sum-

mer ;
" the opportunities of a wonderfully varied climate and soil

;

the invigorating influence of unsurpassed mountain and air scenery
;

and the advantages of marked uniformity of temperature along a

coast line of marvelous extent and diversity.

Theoretically California should furnish the best and most varied

health resorts and sanitariums in the United States. Within her

borders most every form of wasting disease should find the means of

temporary, if not permanent, relief. While our present knowledge

warrants this assumption, yet practically the truth of this statement

in all necessary details must be developed and tested by adequate

scientific research.

The agricultural, horticultural and commercial interests must be

more fully informed as to the probabilities before them, and every

line of industry afforded the means of weighing thoroughly its

chances for growth and success. A reliable knowledge of probable

weather changes and climatic effects is rapidly becoming a daily

necessity in all occupations.

THE FLOW OF WATER IN PIPES.

Some time ago Engineering\ London, published the following in

respect to a short method of determining the flow of water in pipes

at an assumed velocity of three feet a second :

1
' Many formulae have been devised by various engineers for

expressing the relation between the velocit)^ of flow in a pipe and
the head required to produce it. Unfortunately all of them are

complicated, and cannot be used for mental calculation or in making
iapid approximations. It may be noted, however, that in a vast

majority of cases arising in practice, the velocity of flow lies

between 2 feet and 4 feet per second, and on an average is 3 feet

per second. The head required to maintain this latter velocity

through a length of clean cast-iron pipe is then

Head in feet = length of pipe in feet.

25 X diameter of pipe in inches,

and the discharge in cubic feet per minute is very nearly equal to the

square of the diameter of the pipe in inches, the error being under
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2 per cent, in excess. Both these calculations are easily performed
mentally. For a velocity of 1 foot per second less than 3 feet per

second, the head must be reduced one half, and by a proportionate
amount for intermediate cases. For a velocity of 1 foot per second
more than three feet per second, the head must be increased by . 7

times that required for a 3-foot velocity, and that required for inter-

mediate cases can again be determined by adding a proportionate
amount for that required for the 1-foot increase. In this way the
head required to maintain through a clean cast-iron pipe a velocity

of not less than 2 feet a second, nor more than 4 feet a second,

which are the limits usually adopted in practice, can be determined
mentally with an accuracy sufficient for 99 per cent, of the cases

that arise in an engineer's practice. Having the discharge at a

velocity of 3 feet a second it is of course easy to obtain the dis-

charge at any other velocity."

The Compass, New York, republishes the above, and the Editor

adds as follows :

'

' We have frequently used the following original formula and
found it to give results almost identical to those obtained by Weis-
bach's, while it has the merit of being very much simpler.

Loss of Head in feet = — * X I

^"*~ v
4-—2

120 d t 2.5 ^ 10 J

where L = length of pipe in feet

d = Diameter of pipe in inches

v = Velocity in feet per second.

Example— Find the loss of head for 400 feet of 12 inch pipe,

the velocity being 3 feet per second.

400
Loss of Head = _^_ X =— -f .1 = 1.36 feet

120 X 12

12

12.5

which is the same as Weisbach's, while Engineering' s formula gives

Loss of Head = 400 = 1.33 feet.
25 X 12

Weisbach's formula is very frequently used, we believe, by
hydraulic engineers in this country, and in some cases where riveted

pipes are employed, 20 per cent, is added on, so that the formula
then becomes

LossofHead= L X f^iS+^l
100 c? I 2.5 10 )

We submit to our readers Engineering''s formula and our own
(which we must say is an empirical one) in the hope that they may
be sometimes found to assist speedy calculation."

The principal difficulty met with in considering the capacity of

pipes is the variation in assumed velocities. In common practice

this varies from 2 to 20 feet a second, so a constant, based on given

velocity 25 D., as in the formula first given, for example, is not of

much use except for service mains in flat countries.
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AUTOMATIC GAUGE LATHE.
THE) EAGAN COMPANY, CINCINNATI, OHIO.

The lathes, of which the drawing opposite is a type, called

' gauge lathes " with finishing or shear knives, have been added to

the large list of machines made by the Bgan Company, and are car-

ried out in a very substantial form.

These lathes have been sparingly made in this country, and as

we may say, not at all in any other country, one reason being

that they require an accuracy not easily attained in ordinary

machine shops, and another, that this method of turning is not very

well understood. The alignment of the spindles requires equal, if

not more precision than an engine lathe, because the latter may
operate when not quite true, but a gauge lathe will not.

The overhang of the centers, as may be seen in the drawing, is

at least five times as much as in common lathes. Both centers run

at a high rate of speed under an end pressure of from 200 to 1,000

pounds. The rear center has a long gun-metal bearing moved on a

slide, and must be bored and maintained, as before said, in precise

alignment with the main spindle, so the sharp parts will coincide.

The slide carriage is provided with a fixed gauge tool that

reduces the piece to cylindrical form so it will fit a ring die on the

rest. Following this is an adjustable cutting tool that will give a

taper or other form not too irregular, by means of a pattern,

and finishing is done by the diagonal profile knife behind,

which comes down automatically as the slide-rest passes on out of

the way, cutting beads, covers, balls, or almost any of the well-

known patterns for cabinet turning.

The action of these finishing knives is the same as a hand chisel,

and the wood is left perfectly smooth. As the slide-rest runs

back, the diagonal finishing knife behind rises automatically, being-

balanced by weights at each end as shown in the drawing. The
face of these finishing knives is made of a form to fit one side of

the pieces to be turned, and are expensive to make, but when once

prepared can be used for years without much wear.

We are describing these lathes as though they were unknown
on this Coast, which is no doubt the case, because some years ago

there was a company organized and some money wasted here in

attempting to turn ballusters and similar work by means of a revolv-

ing cylinder provided with a series of shape knives, the wood hav-
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ing a slow rotation about its own axis, and the tools advanced later-

all)7 as the piece was reduced. The method was an old one, never

successful except on green wood and stiff pieces, and it was claimed

in this Journal at the time that a gauge lathe such as is here

described would do more and better cylindrical work, and cost one

fourth as much, but no one seemed to know what a gauge lathe

was.

The scheme failed, as all must that are based on controverting

old and well tried principles of operating. It is true there was an

object in the polygonal section that could be made, but this is a

matter of style, the C}7lindrical form always surviving.

These gauge lathes arranged with the shear knives, as shown, are

made to turn what are called carriage spindles not more than % inch

in diameter at the ends, up to table legs as shown in the engraving.

The finishing knives are made to a pattern, and to order.

MARINE PROPELLERS.

We have, a good many times, pointed out the fact that in the

literature of propellers, if not in their mathematical treatment, the

forward movement into undisturbed water was not considered, and

that this was the principal fact relating to their action. Confirma-

tion of this appears in a recent communication to the editor of the

Steamship, by Mr. Alexander Vogelsang, a well-known writer on

this subject. We append the following extracts, the italics being

added

:

* * >!< "The whole theory of 'steam lines,' and of much
other generic matter relating to the dynamics of naval architecture,

which have been invented by imaginative mathematicians possessing

more facility m the construction of absurd equations than knowl-
edge of the requisite experimental facts, which alone can serve as a

solid basis for mathematical investigations of pltysical phenomena,
are the merest rubbish, representing nothing as it exists in nature."

* * * "In a screw propeller the blades are set an angle to

the vessel's longitudinal axis, and their thrust is oblique to this

axis, or normal to their surfaces ; they therefore represent coupled

forces in their thrust, operating at angles to the line of the vessel's

motion, and uniting their impulses in that line upon the vessel itself.

The greatest impediment to motion in a vessel is at the start in over-

coming the inertia of the vessel, and at this stage the propeller will

exhibit its greatest thrust. When speed at its full velocity is

established, the vessel's inertia, which resisted motion, is then sub-

dued. The vessel is now charged with the inertia of motion, its
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velocity has become natural to it, and all the propulsive power that

is now required is the balancing of the subordinate impediments of

the fluid resistances only, and this power is most insignificant in pro-

portion to the actual power employed for rotating the screw. The
fluid resistances are comparatively small, and the power necessary to

balance them is small likewise.
'

'

If the writer of the above will experiment with a screw in still

water, and then in water moving at a velocity equal to a ship's

speed, maintaining the same "relative" velocity of the screw in the

two cases, he will, no doubt, be convinced that he has wholly mis-

taken the laws that govern screw propulsion ; or if he will have the

engines of a vessel driven at a certain speed, ten revolutions a min-

ute, for example, and measure the thrust, when the vessel is still; then

have the engines driven at the same speed over and above the rate

due to the ship's progression when she is under way, he will find

out whether the greater thrust of a screw occurs in starting a ship.

He will, no doubt, find that no available increment of power can

over-run to that rate the normal revolutions of a screw due to its pro-

gression, and that the thrust in still water, or when a vessel is still,

is so slight in proportion, as to be out of comparison altogether, also

that the "rubbish'' referred to is much more reliable than his

hypothesis.

ENDURANCE OF TEMPERED STEEL.

We have on two occasions before had occasion to refer to some

investigations being made, by Mr. W. A. Doble, of this City, on the

endurance or resistance of tempered steel, exposed to blows, and

also to the fact that the value of various implements, usually left

soft at the driving ends, is much impaired by '

' brooming and

spawling " under severe treatment.

Mr. Doble is a member of the A. S. M. B., and the Technical

Society here, and we think when done, should tabulate completely

the results of his investigations, which include not only the resist-

ance of tools, but also microscopic investigation into the atomic

structure and physical qualities of steel as affected by concussion

and tempering, that will have a good deal of practical value.

He has handed us for present publication the following results

from blows systematically given on the end of sections of steel bars,

set in an anvil or heavy casting, the sledges being swung by men
striking in time and with full force.

The fourth column relates to a degree of temper at present adopted
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by the A. Doble Co., as that of highest resistance, and which is not

easy to define, further than it is a mean between the malleable and

friable state of the steel, and belongs in what is technically called

" blue tempers."

The scheme of such trials was suggested by the former rapid

destruction of various implements made by the company, such as

wedges, drifts, drills, chisels, and so on, due to their being frayed,

split and upset at the top, also to determine the effect upon ham-

mers and sledges as the implements struck were increased in hard-

ness.

Size of Test Plug

Duration of Test in hours

Number of Sledges

Weight of Sledges

Number of Blows

Original Length

Present Length

Reduction in Length

Steel Forged
not Tempered.

1} 2 in. sq.

1

3

10 lbs.

5,000

o.y.y

3 -2

Mild Temper. ! StandardJem-
I

per of Doble Co.

K 1 5
;i 2

\}o in. sq.

4

•>

o

10 lbs.

19,000

5^

°S 2

3 2

1^2 in. sq.

4

12 lbs.

19,030

53.1

53 6

JL_
64

Remarks.—Steel forged not tempered, head spread to average 2% round.
Mild temper, head spread to average 1% round. Standard temper of the
A. Doble Co., head did not spread ; apparently as good as before tested.

The faces of the striking sledges polished and the grinding marks were
not obliterated. • The sledges were used about 7 hours each. These pieces
were forged from \% in. square steel but the heads were swaged to \ x/2 in.

round which reduced the area subjected to the force of the blows.

MR. TOMPKINS ON COUPLINGS.

Mr. C. R. Tompkins, who seems to be a "professor of things in

general" has been writing of shaft couplings, and discovers that

" plate couplings, " by which we infer that he means those with

flanges, as there is no " plate " in the case, and says of interchangable

or compression couplings, " they are more expensive, and as a rule

no better or more convenient to use than plate couplings.
'

' There

are also instructions given for making the latter, which disclose the

fact that the writer has not been a very close student in the matter
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of keys and does not know the difference between a key that drives

as a strut and one that holds by shearing strain, but this is a small

matter compared to an ignorance of the functions of shaft couplings

displayed by the remark above quoted and the context.

If Mr. Tompkins should ever engage in the manufacture of

shafting, he will find out that flanges keyed to the ends of shafts

and bolted together, are quite a different thing from interchangeable

couplings that convert the whole to a standard manufacture instead

of special machinery.

In a works where pulleys are to be added or changed, or where

shafting is to be lengthened, shortened or changed, flange couplings

keyed on are out of the question, except at great loss and incon-

venience ; moreover are not commonly employed at this day.

As to cost, the best form of interchangeable couplings, the

plain clamp kind, cost less than those with flanges, and are furnished

at much lower prices. The cost of making a first class clamp coup-

ling for shafts from 2 to 3 inches diameter is less than 75 cents

each, and has been reduced to less than two shillings in England.

The}^ hold up to the full torsonial strength of shafts, and of

cour.se exceed them in strength transversely. They permit inter-

change, which is indespensable, and the feature which permits an

organized manufacture of shafting as a specialty. We are well

aware that compression couplings are made that are weaker than

keyed on flanges, and in some cases with a distribution of metal that

has no foundation in common sense. The clamping or compression

is produced by cones that cannot in the nature of things permit

adjustment by wedges, taper screws, and so on, instead of applying

simple bolts directly to the purpose of compression. Any and all of

them perform the interchangeable function, and that far can not be

compared to fixed or special couplings that are an integral portion

of the shafts to be connected. There is no comparison in the case,

except as to strength, and this, as we have said, can be, and is, in

many cases made equal or in excess of the shafts, as has been

proved by repeated tests.

Such couplings are not new. In the works of Cail & Co., at

Paris, the line shafts aie connected by very good clamp couplings

that have been in use for at least forty years past. We examined

them in 1870, and failed to ascertain when they were first applied,

but that it was at some time fifteen or twent}^ years before.
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SUBSIDIES TO MANUFACTORIES.

When the Fulton Iron Works were considering the establishment

of their plant in Oakland, it was stated that a subsidy was to be

paid by the City of Oakland to induce the founding of the works

there. It was not carried out however, and, as we believe, much to

the advantage of the firm. The Fulton Iron Works do not need

subsidizing, and the principle is one not to be encouraged.

There is always the question whether any industry worth

acquiring will seek an advantage and consequent obligation such

as a subsidy involves, whether it be private subscription or the

more questionable method of municipal grants. In the case

of Oakland, for example, there are now in that city at least one

iron works, and it is to be hoped there will, in future, be a good

many more. If a subsidy is paid to one, it places others at a dis-

advantage. The subsidy matter is a kind of economical disease.

It is cumulative, and has no end. Once commenced a sense of com-

mon fairness becomes an argument for the extension of the method,

and what is at first an " act of grace " will soon be demanded as a

right. The City of Oakland will find more industrial property

within their boundaries ten years hence by adopting some ordinances

of a general nature affecting all manufacturing enterprises there.

If, lor example, they exempt the buildings and implements of

such works from municipal taxation, the effect would be to draw

industry of all kinds to their city, and the result would be salutary

in various ways. It will, perhaps, be construed as sophistry if we
claim that municipal taxes assessed on land alone will lower rents,

and make real estate a better investment than it is under the present

system. There are reasons for assuming this, but they are too long

to enter upon here. The example of Philadelphia will be enough to

prove it. Taxes on personal property are at best an uncertainty,

and the land must, at any rate, bear nearly the whole, but people do

not understand this. A Quaker land owner, in Philadelphia, when
asked why he did not protest against taxes assessed on real estate

alone replied, "if the taxes were not assessed on the land there

would be no houses on it, and we want no change."

The laws relating to, or favoring, manufactures built Philadel-

phia, a vast prosperous city only 86 miles from the National metrop-

olis and entrepot at New York. The port is sixty miles inland,

reached by a river that is frequently closed by ice. The city, by all
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rules that apply in such cases, should have been swallowed up by

New York, but instead of that it grows, and contains more houses

than the metropolis.

It is a law of nature, not easy to explain, that whatever is subsi-

dized dies. It is true of men as well as of industries, and if one

goes out to seek successful manufacturing enterprises founded on the

subsidy system, that is by direct gifts or advantages specially con-

ferred, will find very few in this country, but the3^ will find a great

many failures. We do not, in this remark, include general pri-

vileges and inducements that will apply to all manufactures of a

city. That is a different matter.

NOVEMBER MEETING- OF THE TECHNICAL SOCIETY.

This Association held their regular monthly meeting on the 4th

of November, at the Hall in the Academy of Sciences Building, in

this City.

Mr. H. Y. Randal, C. E., Instructor in Civil Engineering in the

University of California, was elected as a full member to the Society.
m

i

Three applications for membership were received and referred.

Lieutenant J. P. Finley, U. S. Army, delivered an address

entitled
'

' Climatic Features of the Pacific Slope, and their Relation

to Atmospheric Conditions over the Plateau Regions. '

' This inter-

esting discourse was illustrated by numerous lantern slides prepared

for the purpose.

The following resolution was unanimously adopted, after some

courteous remarks by Prof. H. B. Gale :

Resolved.— That the Technical Society of the Pacific Coast ten-

ders to Lieut. J. P. Finley its sincere thanks for his kindly interest

in the welfare of the Society, and for his valuable contributions to

its records.

Lieutenant Finley, who has been ordered East on some duty not

made public, and also because of some changes in the Signal

Service here, takes with him the warm wishes and admiration of his

numerous friends on this Coast. He generously placed at the

service of the Technical Society, and other associations of the kind,

on this Coast, his extended knowledge and the result of his researches,

in meteorology, as far as was consistent wTith his official position,

and in so doing added a good deal to duties, arduous enough without

this draught upon his energies, and we think some general testimonial

from the various societies benefited, would be a proper and graceful

acknowledgment to Lieutenant Finley.
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U. S. CRUISER " OLYMPIA."

In addition to the notice given in onr last issue, in respect

to the U. S. Cruiser Olympia. launched at the Union Iron Works
last month, the farther particulars below respecting her machinery

will have interest to our engineering friends.

The drawing, for which we are indebted to the courtesy of* the

Railroad and Engineering Journal, shows the vessel with her

canvas set, and is a geometrical elevation to scale.

There are two sets of triple expansion, inverted, direct acting-

engines with cylinders 49, 52 and 92 inch bore, 42 inches stroke.

There are six boilers, two of them single-end, 15 feet 3 inches

diameter, 11 feet long, each having four corrugated furnaces, four

double end boilers of the same diameter, 21 feet 3 inches long. The
pressure is to be 160 pounds per inch. The speed of the engines is

rated at 128 revolutions per minute, and at that rate will develop

13,500 horse power, computed to drive the ship at 20.25 knots an

hour or over 23 miles an hour. The bunkers are to hold 1,300 tons

of coal which are supposed to propel the vessel 15,000 miles, or for 54

days.

The Olympia as she now lies thirty feet above the water is a

formidable looking object. The plate work is smooth and the lines

pleasing to what they will be when her mechanism, fuel, and arma-

ment, sinks her to the load line.
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MISSISSIPPI LEVEES.

Mr. William Starling, chief engineer of the Mississippi River

levee district, contributes to the Engineering Magazine, for Novem-
ber, an article on "The Mississippi Problem up to Date," that will be

read with much interest by engineers in California who have to deal

with our ' l

alluvial
'

' water-ways. We think Mr. Starling deals at

too much length and somewhat irrelevantly with the views of

Captain Eads in respect to the physical features of silt-carrying

rivers and the laws that govern matter in suspension. To this,

without further explanation, our answer is, that the country will be

well satisfied if Mr. Starling will achieve results such as followed

Captain Eads' work on the Mississippi.

Most of the points in controversy are not of much importance,

and it must be remembered that criticisms at our day are made at

the end of more than twenty years of experience, equal to a

hundred years before Captain Bads time, and that this twenty or

more years includes the Mississippi jetty system with the consider-

able data and inferences derived therefrom.

The writer concludes without qualification that, levees do not

raise the beds of streams, and deals with the subject in the follow-

ing words :

'

' The idea that levees tend to raise the bed of a stream is one of
ancient date, which is still believed in by many persons. It is

singular that it should ever have gained credence at all, for it is

utterly opposed not only to all sound engineering principles, but
also to all testimony. Velocity is lessened by the dispersion of

water over the bank and is conserved or increased by their reten-

tion. The part of the water which is discharged over a weir is that

part which is most nearly clean. Hence, in wasting it, not only

have we weakened the stream ard reduced its capacity for its burden,

but we have not withdrawn a proportional part of the load. It is

true that we have retained the sediment which otherwise would have «

been carried out into the flood plain, but we have also retained the

vehicle which is to carry it, and in much more than sufficient quan-
tity for that purpose. The evidence on this point as well as the

reasoning is very well given by my friend Mr. H. St. L. Coppee, in

the Engineering Magazine for August. The opinion in question

is not entertained by any engineer familiar with the Mississippi,

whether he be connected with the levee service or not. The mem-
bers of the Mississippi River Commission are of all shades of opin-

ion as to matters connected with river improvement, but not one of
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them believes that confining the waters has any tendency to raise

the bed."

This we hold is far too sweeping in the face of so much evidence

the other way, and depends wholly upon the factor of bottom scour,

which in slow streams or water-ways may not exist in any degree

to meet so sweeping a rule. We imagine there is not a competent

engineer in California that will not concede that the bed of the

Sacramento River has been raised by the shore levees. If not,

a large share of the lands now guarded should be permanent lakes

because the river is now far above their surface. The more safe

conclusion is that no fixed rule will apply to these matters.

The argument against lateral outlets for flood water is well

taken and the facts cited show that diminution of volume extends

only for a short distance beyond such outlets, but one will wonder

how such data was procured from breaks in the Mississippi levees,

unless, as is not likely, that such breaks were expected and prepa-

rations made to observe the effect at various points included in the

statements.

There is also presented the hypothesis, because it is no more,

that deposition of silt depends upon an uneven mixture of the water,

for example on page 250 it is said :

" On two sides of a river, at the same moment, one is acquiring
and the other depositing, and one may be twice or thrice as muddy
as the other. Did the reader ever see a muddy stream discharge
into a clear one ? They do not form a homogeneous river. The
mud does not even keep together, but forms detached, circular,

curdling eddies, with clear spaces between. This phenomenon occurs
more or less along the Mississippi. Eddies or "boils" of extra-

ordinary turbidity, thick as chocolate, alternate with comparatively
clear portions. Sediment observations, therefore, unless taken with
extreme care, may be valueless and even misleading."

This is no doubt correct in so far as points near the confluence of

rivers and for some distance below, but our recollection of the matter,

based on an observance at nearly all stages of water, is, that from

Bayou Sara to the Belize, at least, the Mississippi water is quite
homogeneous.

THE PORTER CENSUS.

We have several times called attention to criticisms of errors in

Porter's political census of 1890. It was the first time, and, let it be

hoped, the last time that a census will be mixed up with politics or

put in the hands of a political partisan instead of an officer with the
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required scientific and technical ability of conducting so complex

an undertaking. The Philadelphia people are now wondering over

the Porter statistics of that City, in which it appears that in ten

years the number of establishments increased 96 per cent., and that

103 per cent, in wages was paid to an increment of 33 per cent, in

the number of hands, and 72 per cent, in product.

Ship-building is set down as having a capital of $1,291,776, and

the annual product at $959,126. There is not a schoolboy of

average intelligence in Philadelphia, or in any other American city

for that matter, that does not know this is* nonsense. The Cramp
Company alone has a capital of $3,000,000 and the product has

reached in that works $3,346,000 a year.

The Ledger in Philadelphia, Mr. George W. Child's paper, says :

"The only value of Superintendent Porter's census of manu-
factures appears to be in the complete demonstration that the Gov-
ernment cannot take such a census and obtain reliable data. It is

a waste of money to complete and publish such statistics as these,

for they will not be accepted as true."

Without referring back to the actual figures in similar statistics

of the manufactures in this City, we will say from recollection that

they are much the same as in Philadelphia, as was pointed out at

the time of their publication.

There are half a score of well qualified American officers that

could have been appointed for this work, and there was no need of

selecting an Englishman, who as secretary of the Tribune tariff

commission showed an incompetency, or capacity of controverting

facts, that was notorious alike in this and other countries.

The loss in this census matter is two-fold, first in the vast sum
of money wasted, and secondly in a missing link in our National

statistics, which to the present time have been a matter of pride in

this country.

THE GREAT EASTERN.

A question often asked nowadays is, why did not the Great

Eastern succeed, when they are now building steamers nearly as

large? The Marine Review, Cleveland, Ohio, thus fully answers

the question :

'

' How plain now to naval architects, vessel owners, and in fact

everybody possessing even a limited knowledge of the requirements
as to power in large steam vessels, is the main cause of failure in
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the Great Eastern. Her power was entirely out of proportion to

her great length and other dimensions. The dimensions of Atlantic

liners are now approaching nearly to the size of the Great Eastern.

The length of the Great Eastern wTas 680 feet, and her horse power
7,650. The new Cunard liner Campania, launched a few weeks
ago, is 620 feet long, but her horse power will be 30,000, and it is said

that the boat which the White Star line proposes to build at Belfast,

Ireland, will be 700 feet long. It is the difference of power to

which attention is called however, and in this connection the follow-

ing table, showing dimensions and power of vessels constructed

since the Great Eastern disappointed a waiting public thirty-four

years ago, will prove interesting :"

Name. Date. Length ft. Breadth ft. H. P.

Great Eastern 1858 680 82 7,650

Britannic 1874 455 46 5;500

Alaska 1881 500 50 10,500

City of Rome 1881 546 51 11,800

Umbria 1884 501.5 57.2' 14,321

City of Paris 1888 500 63 20,605

Teutonic 1890 550 57.5 13,000

Normania 1899 520 57^ 16,352

Fuerst Bismarck 1891 502.5 57.5 16,412

Campania 1892 620 65.3 30,000

Thus the explanation of the Great Eastern's failure as shown
was her great lack of power.

The levees or embankments on the lower Mississippi River must

be assuming a complete form again. In 1890-91 more than 17

millions of cubic yards were constructed in Louisiana alone. The
total in Arkansas and Louisiana was 18,481,141 cubic yards, and the

cost $3,353,390, of which the U. S. Government furnished about a

third. The total length of the levees is 807 miles. It is here, more

than anywhere else in the world, that will be observed the physical

changes that are produced by confining the waters of a river. One
theory is that the silt of rivers is deposited along their course, and

in this way is formed the sedimentary lands through which the

rivers flow. The other theory is that there is no lateral deposit at

this day, and if not a scour, the matter in suspension is all carried

out to the delta ; also that embankments increase the velocity and

scour, so the beds of rivers do not rise as is commonly believed. It

is probable that both theories are correct, and the results depend

upon circumstances. There are abundant proofs within historic per-

iods to show that rivers may scour down as well as raise their beds.



LITERATURE.

Cassier's Magazine.

SEPTEMBER 1892.

This number, which is finely illustrated,

has for a first article one contributed by Mr.

Charles H. Werner, on "Some Fast Steam

Yachts." Of these there are four. The

"Norwood," "Vamose," "Now Then "and
"Yankee Doodle," which, taken together,

except the "Norwood," form, perhaps, as

irrelevant and silly a set of names as could

be devised.

The " Now Then " and "Norwood " were

constructed for Mr. Norman L,. Munroe, the

publisher, the first by the Herreschoff Co., of

Bristol, R. I. The "Vamose " and "Yankee
Doodle " were built by Mr. C. D. Mosher, of

New York. The '

' Vamose " for Mr. W. R.

Hearst, of this City, and the other is the

property of Mr. Edward Hatch, of Newark,

New Jersey.

Experiments in connection with these fast

boats, which run at a speed of about one

mile in two minutes, or 30 miles an hour,

have added a good deal to data respecting

fast propulsion. For example, in Mr. Mosh-

er's experiments it was proved that the speed

of the short models compared to the finished

boats varies as the square root of their

respective length".

The "Vamose" is the boat in which the

people here feel some interest, because it was

expected that she would be brought out to

run on San Francisco Bay. This vessel is

112 feet 6 inches long over all, with a beam
of 12 feet 4 inches, draught 4 feet 11 inches.

The hull frame is of steel, double covered

with wood of % and % inches thickness, or

1}4 inches of thickness in all.

The engines are quadruple ; the first cyl-

inder, 11!^ inches; second one, 16 inches

;

third, 22j^ inches ; and two final, or low-

pressure cylinders, each 22% inches diam-

eter. The condenser contains 498 feet of

surface. The engine and its equipment

weighs \Z% tons, and develops 800 horse

power. The boiler is of the Thornycraft

pattern, 8 feet 4 inches by 8 feet 6 inches.

The shaft is 5}^ inches in diameter, and the

screw three-bladed 54 inches diameter. Of

the speed of the "Vamose," Mr. Werner
does not say anything, but it is believed to

be, as far as tested, to exceed that of the

other boats named.

Articles on "The Blast Furnace," "Mod-
ern Quarrying Methods," "Steam Engines,"
"A New Type of Pumping Engines," with
other articles of merit, all relating to engin-

eering subjects, go to make up a valuable

issue. There are striking drawings of the
engines of the warship Eamillies, of 13,000

horse power, constructed by Messrs. Thom-
son, of Glasgow. They are of the inverted

side-by-side, single-leg pattern, a mass and
maze of parts.

The Californian Magazine.

NOVEMBER 1892.

We received, some time last month, a

notice, not now at hand, that the Californian
could not be exchanged for serials having a

less subscription rate, or words to that effect,

and expected, in the next number, to find

an array of especially valuable matter accord-

ingly.

By chance the Magazine was opened at

what is called the " Publishers' Department,"
which nearly all readers will construe as a
portion of the regular matter, and there found
a three-page " write-up " notice and portrait

of a Mr. Dingley, and "Drifted Snow
Flour," which he makes, or sells, or both.

Whether the article is to praise Mr. Ding-

ley's adroitness in advertising the flour, to

explain his family affairs, which are dragged

in, or in the interest of the " Drifted Snow "

is not clear, but of one thing we are sure, he
could not insert the same article in this

Journal for the proceeds of all the flour he
can sell in a year.

It has been our privilege and pleasure to

notice favorably whatever is commendable
in the present, or other publications of the

kind, but we draw the line at what are called

"write ups," and a prostitution of reading

matter to adventitious advertising purposes.
" Publishers Announcements " are begin-

ning to appear in several otherwise high class



952 LITERATURE.

serials, and are a deception the same as the

catch advertising stories. Such matter
descriminates against legitimate advertis-

ers, who should withdraw their patron-

age from any journal that will sell its

reading matter for money. For the rest,

the Magazine is well made up, well printed,

and a credit to the publishers and editor.

The Street-Railway Journal.

OCTOBER 1892.

The publishers of the Street-Railway Jour-

nal, of New York, have issued a sumptuous

souvenir edition for October, for the occa-

sion of the Cleveland Convention of the

American Street Railway Association, on the

19th, 20th and 21st of last month. This is,

perhaps, the finest edition of a serial de-

voted to industrial interests that has ever

appeared in this country. The advertising

sections being worked in various colors, and

the plates in the reading matter prepared

and printed in a style that seems marvelous.

The portraits especially, of which there are

a large number, bear witness to an attain-

ment in the art that must be if not final,

nearly so.

The growth of this important publication

has been phenomenal. It seems but a short

time, and is indeed only four years, since

the Editor was the guest here of Mr. Halli-

die and officers of some of our City lines, at

which time the Journal was but an embryo
of its present self. This growth is but com-
mensurate with the vast interest represented

and the result of competent management.
Cleveland is a congenial center for such a

convention, and the Journal has done full

honor to the occasion.

Simple Lessons in Drawing- for the Shop.

BY ORVILLE H. REYNOLDS.

The title above we think should be " Sim-

ple Lessons in Draughting," because both

"drawing" and "shop" are indefinite

terms, but the title need not interfere with

this unpretentious but first really good ele-

mentary treatise that has appeared on the

subject of plain, geometrical draughting,

such as is required and practiced in a works.

There is enough, and not too much, for

beginners, who, by the nature of the art,

must acquire the main part by experience

a goodand " absorption." There is also

deal that old draughtsmen will find useful

and new.

The diagrams, of which there are quite a

number, are well chosen, and a merit of the

whole is that the work is evidently a reflex

of the author's methods, he being chief

draughtsman of the Northern Pacific Rail-

way Company.
We have, on more than one occasion in

this Journal, claimed that works on machine
draughting were of little use except to teach

methods. This is evidently the assumption

on which the present little treatise is pre-

pared, hence it is directed to how to make
drawings, not what to draw. The latter is

learned by actual practice and observation

in the works, also from a knowledge of con-

struction. The former can be learned from

printed instructions, perhaps soonest in that

way, and as is here presented.

The book is published by the Debs Pub-

lishing Co., at Terra Haute, Indiana, con-

tains 83 pages, and is sent for one dollar.

The Tariff Controversy in the United

States, 1789 to 1833.

BY PROFESSOR ORRIN LESLIE ELLIOTT.

This work is issued by the Leland Stan-

ford, Jun., University, Palo Alto, California,

and covers particularly a period of forty-

four years, from 1789 to 1833, in the eco-

nomic history of this country. We are at a

loss to know what to say in respect to this

work. Its completeness as an impartial and
able history, written in a diction not com-
mon in our day, is completely swallowed up
in a greater fact, here made plain, that there

has been a decadence and marked retrogres-

sion in a knowledge of economics among
public men in this country.

The tariff, which is now discussed as an

obscure problem, and under all kinds of

sophistical assumptions, wTas throughout this

older period no mystery. Its nature, effects

and relations were clear to a score of men
that discussed the subject at various times in

all of its bearings, differences of opinion

being confined to the ultimate effects on the

country, and the injustice or fairness of this

method of taxation.

Clay, Webster, Calhoun, Hamilton, Ames,
Adams, Bidwell, Dallas, Ellsworth, Frank-
lin, Madison, Jefferson, Tyler, Van Buren,
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and others in their speeches and writings

never descended to the sophistries now
existing, and taught by the weaker states-

men of our time.

Whether in favor or opposed to custom

taxes no one was silly enough to claim, or

hint even, that it was other than a mode of

taxation. No one ever thought of such a

proposition as that a tariff would reduce

prices, or promote industries other than the

beneficiaries of the system. One pauses to

reflect what Hamilton, Jefferson, Fisher,

Ames, or John C. Calhoun, would think if

reinstated in the flesh and set down in the

Halls of Congress at this day to listen to a

tariff debate. They would conclude that all

understanding of the subject had died out

and that gross ignorance, coupled with per-

sonal ends, had usurped the attainments of

their time.

This is a melancholly view of the subject,

as here presented, heightened too by the

method of its presentation by Professor

Elliott, who deals with his subject impar-

tially, and, as before said, in a style and
manner not approached, so far as we know,
in similar writings of our day.

To attempt a review of the work exceeds

the limits here at command, and the most
we can do is to recommend its careful peru-

sal by all thoughtful persons in search of

truth, and desirous of understanding the

nature and effects of tariff taxes assessed on
imports. The book contains 272 finely

printed octavo pages, and is sold unbound
for one dollar.

The Free Trade Struggle in England.

BY M. M. TRUMBULL, M. C.

The Open Court Publishing Company of

Chicago, send copies of this work, which at

this time is one that should be carefully read
by both the advocates and opponents of

what is called the «• protection " system.
The subject is one of absorbing interest

in the United States, and promises to be for

some time to come. Certainly there is no
better way of forecasting a National policy
than from the experience of other countries,

and while a good many will contend that

circumstances vary in different countries,

there can be no difference in the funda-
mental laws of trade and commerce.

We cannot attempt to review the subject

matter further than to say that Mr. Trumbull

has gathered up the fragmental but official

history of that momentous period in British

history, when commerce and manufactures

were freed from the interference of Legis-

lation.

Laws passed there between 1830 and 1840,

prescribed not only the prices that people

should pay, but even what kind of clothing

they should wear when alive, and what kind

they should be buried in. First one interest

and then another was interfered with by

sumptuary laws.

Adam Smith, half a century before, had

laid down in the Wealth of Nations certain

fundamental laws governing values, trade,

and manufactures, which comprehended in

fact the present fiscal system of England.

He showed the sophistry of what is called

the " mercantile theory " of trade between

nations, but the people could not understand

this great work of his, which since then,

more than any other ever written, has

influenced the affairs of mankind, and fairly

viewed, the events that form the subject of

Mr. Trumbull's work are those attending on

the application of Adam Smith's philosophy.

There is no more interesting reading at

this time than the copious extracts from

speeches made in Parliament and elsewhere

in support of, and against, customs taxes,

especially on corn, or as we may say, food,

because in England the term is applied alike

to wheat, barley, oats, maize, and so on.

Fifty years have not been long enough for

the Tory element in England to forget the

abridgment of their privileges, nor the

affront put upon them by the Manchester

school of grimy trades people who dared to

meet and vanquish them in economical

debate, and there is yet in England a strong

desire on the part of various interests to

profit by some kind of special legislation in

their favor, but that we imagine is at an end
in England.

A paper covered edition of 300 pages is

sold at 25 cents, in cloth 75 cents.

Methods of Industrial Remuneration.

RY DAVID SCHLOSS.

The author of this book says, in the intro-

duction, that of all the questions which press

for answer at the present time, none is

fraught with weightier issues than the labor

problem. He has addressed his work to this

problem, not, as is too often the case in such
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writings, to moralizing and theorizing on it,

but to real practical work, finding out by

laborious effort the various ways in which

labor is paid for.

The book deals with methods of remuner-

ation, as its title indicatesj^^nd does not

touch upon the "amount" of wages, and
we suggest that if the same author would
take up the problem of amount, as he has

done the method of wages, the whole prob-

lem would be covered by the two treatises.

Mr. Schloss writes in England, and deals

mainly with facts in that great industrial

center, but does not, by any means, confine

himself to that country. He has gone out

into various works, inquired, observed and
noted facts precisely as they exist, and, with
one exception, has given a complete account
of the various methods of industrial remu-
neration as it is practiced in various indus-

tries covering a wide and diverse field. This
work must have called for an amount oftime
and actual labor not often bestowed on a sub-

ject with no other object than writing a book.
The different kinds of wages he classes

as : time wages, piece wages, task wages,
progressive wages, collective wages, collec-

tive task wages, collective progressive wages,
contract work, and cooperative work. All

of these systems are described in an ex-

haustive way in twenty-nine chapters, mak-
x ng up over 300 pages octavo size.

The exception, above noted, relates to

contract work, or what we have called esti-

mate work in various articles on the subject

heretofore published in this Journal, and
here treated briefly as contract work. It is

evident that the facilities for investigation

were not so full in this case as in others, and
it is not to be wondered at, because it is

more or less a development in each works
where carried out, and there is no object on
the part of employees in declaring and
explaining it to the public. In fact there is

a strong incentive in England to conceal a
system that has had more to do than any
other cause in enabling employers there to

pay men^twice as much wages as are earned
on the Continent of Europe, ' and, at the

same time, produce work at a lower labor

cost.

It is easy to see that Mr. Schloss has been
confined in his researches into this method
of remuneration to ex-parte statements, and
the fault is that this branch of the subject

has not occupied a larger part of the

treatise, presenting, as we contend, the most

probable solution of the skilled-labor prob-

lem in future.

The author, properly as we conceive, con-

demns the ' profit-sharing" scheme, and, as

it is the most common among attempted

methods of conciliating labor, devotes more
space to that than any other method treated

upon, giving a tabular list of sixty British

firms that have what may be called a profit-

sharing system, also the rules under which

some American firms conduct profit sharing.

Chapter XXII, entitled "A Critical Ex-
amination of the Methods of Profit Shar-

ing," is the most abty written one in the

book, showing that the author has con-

sidered it in every possible aspect. Preceding

this the theory and practice of the method
is considered, and we doubt if ever there

will be again an analysis of the system more

complete and impartial.

Those considering, practically, some meth-

od of dealing with skilled labor should first

read and study this book, and it would not

be far wrong to add no other, because the

literature of the subject is here compre-

hended and set forth in connection with

observed facts, so many and so wide, as to

form an infallible guide.

The book is published by Putnams, Sons

of New York, and by Williams and Norgate,

London.

Messrs. Mason, Fenwick & Lawrence,

patent lawyers and solicitors, of Washing-

ton, D. C, have issued a neat little book

giving useful information respecting patent

procedure. This firm was established in

1861, with the Hon. Chas. Mason, former

Commissioner of Patents, as the senior

member ; Mr. Robert Fenwick, counsellor

at law, and Mr. DeWit C. Lawrence, also a

lawyer, and for nine years an officer in the

Patent Office as an Examiner, member of

the Board of Appeals, and acting Com-
missioner of Patents. Mr. Edward T. Fen-

wick, counsellor at law, has recently become

a member of the firm, which is one of the

most able and reliable in the profession.

The Hon. Charles Mason, when Commis-

sioner of Patents, introduced more reforms

in the Office rules and methods of procedure

than any other Commissioner before or since

his time. Nearly all of his innovations and

changes in procedure have continued to the

present time.
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